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(57) Abstract 

A tclomcrase protein originating in higher animals involving human being. This protein and a gene encoding the same are useful in, 
for example, the clarification of biological control mechanisms such as cell growth and aging and expected to be applicable to, in particular, 
the development of remedies for cancer. A method for screening substances acting on the expression of the enzyme activity of the higher 
animal telomerase protein involves the step of measuring the molecular weight of the telomcrase protein contained in cells or tissues in 
contact with a test substance by, for example, the SDS polyacrylamidc electrophoresis method. 
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m m # 

TDNA li, XT) RV?7-y<;G) (SttSlliT-r- >(A) &t>'^v/>(C) 
TDNA I4TTAGGG (KftgtliCCCTAA) © 6 £&©$?)£ LT$J&3 ftTt^£ 0 C©K 

{i^nxfco. t-p> 7#&fe#*«©#£©toSKB3£-ra raj ti/t^ 
u > mm® ft T*ifefef*:w© ttawffis^ffl u t i ^ & -5i«Btt*<^* $ tit 

*M*-#|ftDNA ©M«©BB¥tt«©M"Tli. DNAH OJ— 5 s * > *'g0 

fc©K<E5o $-,T> #r£$ ©5'*iS0RNA v-liDNA K« 
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IfefeflsDNA OiiWiCiil^i^^^l^nTfct) (Allsopp, R. C. et al. , 
Proc. Natl. Acad. Sci. U.S.A., 89, 10114, 1992) s f- a > 7^€ni:iit 

f/^IIi^nTl^^ ^U^^TCDW^^ckO, IEMfl£Tte#Ig[|]£fc© 

RNA#c#14 DNA^'J^7-Hf (fD/7-lf) ^l^tm^, C 
©IN£li. m&MitidT h 7 t > ^-©^tttiJttf^&N rHt> tCfD^T 
LE?i]fi3fc©£-fi5t* U 3 2 ? l/frf- K(TTGGGG)©3'^JI|rI l; 6t&2£©*£f) j£ 

h <h LTxd> 7DNA KyiJ©5'-TTAGGC-3'Kfflltfl«Jtt»aRNA £^"*> HSRNA 
^Si;ITtd/7 DNA ©-*tt*M*S-«©i£e¥»#-c**o f h7ty 
^.f D y 7-t'^®fo/ 5~tfj&<flll!£*U -£-©cDNA#? D-^>?'£ftfc 
(Collins, K, et al. , Cell. 81. 677, 1995) 0 3. ©x o > 5 -tf liH^RNA <t 
iSg-g-f -580 kD ©-y-7'J.-v hS^'^v-C v- £fc £DNA *jSlwfe-&f S95 kD 
Oif 7 'a- 7 hfrfctttK RNA RNAtf'J / 7~t?KJfct&W£M®— ftfH 

it «■ w -r -s c <t *< bjj ^ i - * n * o 
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fcj&MC'Snfco +ttt>?>* f^t^t-fP^- -tf RNA ffltt(D-TVj TWk'O 

tlci ^i^nsi, Mt^^fi^5tw-ptiT^©^e©xp> T^o^uae^J 
ii/i^^i©risy^"sjBg"c*-5 0 ^oT. tuj 7--t?a#3W^ajRtt©K^tni: 

ffiMl/ttl^tV^tt^^** (Avi 1 onb, Cancer Res. , 56, 

6 4 5, 1 9 9 6) 0 U^Ui<^ aft<Dt:?)> t h 

Tlirny 5— tfa{**<*^li • MSftTfc £-T\ *©4feHttg!Sli*i!l§© 

fc£*inrtfcffii**ffl^*i&IS#*&0"?N roy 7--tfiro^T©g£ff§^fi:)$f& 

#]©*&&**?<. n to> ££©£&«£ ©Mffi*#«!8-f<5-£ #3* <S* 
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tt*>\ *i£, t h • xp> 7--tf§6«©£:g©7 w®EW&££tx 

(Science. 275. pp. 973-977. February 14. 1997), c-DNA ©&&E?iJ&tf7 

E?>m©Ey'J#-f i ^IB*®7 i y»EyyT»s$n*# y ^r*- 

5a^#iilti^o *58i!B»c«k*)H E7iJ£©E?iJS-^ 1 irfa«©7 
I ;®E?'JK lXli2J*U:©7 ; ;i»Si:J:im if A. &tf/Xli$«fc*< 

^•Ctd^ LTtttB-TS w£rt<T**_tlE#'J'*7f- K*<$H& 

* fc. #36!fl©BiJ©SM*«w«fc *> > EJIJ*©E9"J#^ 2 KE«fc©7 5 y S*E?'JT 

EyiJ*©E?d##2 irfE«c©7 i y BfflfllK lXli2&±©7 = y HfcgU6iz«fc5 
If A, Xtf/Xlifcffc##lEl/T*i!K fcKWKb hfc^ifjS^ft&^n 
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l-t^ni^'J^/f Ka<it&£ft£^\ K^U^^f - Flit hfi^fpy 7- 
-tr'g£SffT*£C LTl^o £fc, #38BJJK«k<K E3nj£©E*lJfM§- 

1 3 i=e«©7 i ;mmiu~ixte2£i±(DT i ymmmK*.zm&. n a. & 

£ £K#38W08iJ©!B1*i:J:tiW\ -tie©&* 'J K*3- KtS?n 

jff- KEyU*<tlftStt5o CO? ? U*^ KEWt LT\U DNAEF'JXliRN A 
EMZ&lf i#T'#> 0fl*H\ *©£?£ U«<t LT> E?lJ£©E*!l#-^ 
1 Kl£«c©D NAE?iJ ©«»## 1 9 9 8 0 8 5 Gfct&n K>£^£ 

r) ttf^nSDNA, XttE*J£©E#J#^2Kfcg^DNAE^J©8II# 
f lfr6RB»l^4 8 7-c«f$*n«DNA, XttE*J*©E?!l#-5 1 3 irlfi*fc 
©DNAE?IJ©»»#-^1 5 6fr&«K#-^8 0 3 0 (*t63 K>*tSf) T 
#Jg$ttSDNAj&<S§&3tt5o ^±^UD^T, ±IEDNAE^J*^tfita*ttx. 

^#L/:^*tl^t»±ieDNAE?lJ©jiWMTfc^^'J^7 p f- K££*i • & 

iKir<5Xg£-ttj\ ±e*'j^^^ K©«jft^s*>t&«*n*o 

$S£W©£ ^irjSiJ©Stli Llx ±E©£tf 'J<7^ F^tlWCIIt^; 
i^T-# *St#. ±f£©&? ? u*^ KE?iJ©-«{i£^Kfflfflftir&£nJtS 
t£?9U** KEyU^t-tfttil^D-^ftiK;**!*^ Ctt£©£tteX<iMBfc 

tf S^Wf ffl © BIIM W#f£BS ©-S« £ U x &{& * ft s o 

ltit>©|gB^li]!in^T, #fMfl©jB!l©&tt(::J:<K SDS (Ff->;«th 
y*Z0 -^'JT^'J^T; Ktt*lfrfb& (PAGE) K«k6#^S#, 
S!Tlift2 4 0 kDaT*t)s S1£lS!Tlijft2 3 0 kDaT*5:t^ait 
SJL£# V^f- K£> SDS->H<J7? I J/1'7; K*«ft»i*K «t 5 $HPfi# 
#j2 3 0 kDa*C*5c:t*«F8i<t-rs«ttS!©*'J^yf- K#t£#t£ftS 0 * 
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> T & -5 T „ teSI^K £ fcftfe 3 fcflJ&X 1= £ * ft * m^WlVl t d 

^■■T-ftcffliJS^ S D S - # 'J 7 ^ D ;U7 ^ KM»ifrft-efr-5±i22f£ ; ft 
2 4 0 kDaO^ffiita^'J ^T* K»tf8j2 3 0 k D a OgftSi©* D^7°f- 
Ko#«EJt*jM5e-raXg*'g'tf±IB^jEfe ; tttt^«©*#?£Ti: 
2 4 0 kDaO#^/f KOEHSEJtittttL-C, ^f>'J^^°^ K©££Jfc*<tt 
RteKo^^ET k fc i > T UK fa £ if An L T ^ 5 ^ (r i* N &tt£&ff £<ft$£fr& 
7- p y 7 - -tf s G« © B*?§tt© IBS* lfi#* 5 tb 6 1 m%ir a xm% # 
t;±E^ri* : ttifttt«<Z)^#«TlC*ilJ 4 2 3 0 kDaO*'J 

©#«Jtiit®UT> »#<J^^f- K©#ftJt#»l*W©#ftTKfe^T*K 

6®MiiSMt5ftIt*4 £«£*5Xg*#fr±SB;£&#«lfl;$ftSo 

HiS©«Mtttt*iW 

WitfeHI * ^ L tz m ~C h h o 

*2H«. PCRJ=J:oTHWB*ftfct h • f n> 7— tfSfiK«&P©c DNA 
IBr)t©DN AB£?iJ<i:N filSfii?; y BMEfflKo^Tx *ft*'ft-7 7 hfflfc© 
Xlix hH^tp80 £©«l3tt*J:bttUfc&£*^l/fc0-C**o R 
tt5 y hitfe^ Hlit hit&fs p 8 0 l^f h 7 8 Oitfc-^-^-fo 

assail la***. 7 ? h • td> 7-*seimfrK*t+*#i*i/tt**3- 

hLfch'-X*Il>T, thMS(PA-l) tfcli?? h^HBl&I (AH 6 6 F) 

iELI S A£a*£frtf/c:fr&£J^T&3tL/c^£*LTfc'K 
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o>7-«iu rt"-x©*j h ur^nc^iftttstjH. rp i 

- 1 J \t$L&Ml!5lffi&* I g GZ=i- V Ltzfc&ttm*&*o r 1 - 4 1 dj t 
TR 1 - 1 1 6 dj l*a$fcffijlilJ*lS##R I gG*a- h Lfc*>^U©«f*«- 

#|g0E©* y ^7*f- K©fS— ©!Kt*M\ E?!l£©E7iJS-5i KfcttcDT = 

^tuot^s, .t *? ft *±E#y K(±> ktus-siik 

Efi 3 ft *:#£©# "J"* 7*?- KlcR^Sftaztiitt < > Be?iJS©S£^J#^-l K 

«*r»tg1-SC 'J ^f- Kfe*58W©l5iB*ifi^*ftS. £fc> c 

#I8W © ISffl I' * ft -5 o 

#B^©# u K©*-©j»titt. SE?m©se?ij#-^2 i=Ett©r i y $ 
E?ijT#£Sft> t h£*©-roy 7-tfiei^Mt5i y k©«r# 

sjiy^^f- Ki:ffiSt4fcfi)Tfc5. *l6WJ:«k*)Stt*ftS±E* l J^^ , f- K 
(i> E7'J#-f 2 icEttSftfcW/E©* 'J KJrRjg*ftS c tlitt < „ gg?ij 

^©raS-^2 fcjjsSftfcT 5 /ttETilKlXM^JsLLCTS /ffi?aSK<fc£ffi 
*^ #A> &^/Xtt^3&<ff«EUT*J»3, mtWfcK^tftft, &ZL<li.t b 
©xn> 7— tf2SSIffllf|J^#y^^f- Kt Lrttte-TS-i^T^S^y^r 
f- Kt>*36W©IBBBK^*ft*. 

#3§BE©tf ij^7°* K©f£©i#l±, E?«*©E?lJ#-ff 1 3^E«©7 5 y$ 
@B?ijT#5££ft, t bi#©xu> 7 ~tf«6Sf y K (c ti ^ 

-f£t>©T*3 0 ^WKJ^ffifltSft^Etfy^yf- Klix E3Wf 1 3 i: 
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<r*£tt*T l y/M?ytriXii2JK±OT 5 y tt»Ki=<t SHift. »A. 
#$MB©# 'J "^f- KJrUx ±f£©&*y^7^ KfcSBa-EyUt LT£fc*U 

^^f- Kfe-a-a-sns, flui*. ±k©£* y^7* Kl::ttLT*©$&s^^^l¥* 
K££*££-3*fc> ^fri*S*^E^£©»teS6Sltt£t>#3&iyj©«SfflK 

K-rSaHE^- (*ISIffl»l-*>H^T l~xoy ^--fcrgSMfc^-J t^? 
^ xny 7_tfgag£$j£-rstf y^7f- K©££Xli*©— SB£^- 
5? 9 l/tff- KEfJ^JSJfe-f £*>©<t LTffll^S) £ LTM\ ±!E©*— ©IEM& 

KE*K if* L< l*DNAE*lJ£$Cf* ££*<T£ So 

•tfs a s jffe^ ^ t > r © ^ a - ^ > ^'7j ^& ^ © itfs^ ©it fg ^ ^ n (±\ 
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T-mtbtz^m^mm^ tzzmtt k -7^, t-y-^, -o. 

9ftj£U*:7°-7X $ FcDNA7^/7'J-f Kli7r-^cDNA 

#RI2\ 7 7--^ c DNA^-f 7'v 

=f-*vT%- YikfeWL^-CK^VT-J Xltzfe, Chirgwin t,<Djj& 
[Biochemistry 18 N 5294-5299 ( 1 9 7 9 ) ] Cft-? 
T^L-tr^OA^M^M^^ioT^RNA^itigi RNA 
<D#l$KI±rfTM©RNA z o 1 (TelTesttt) <C ^©ftlltti Jit 5 

rna<d^ 7W-jM*ak ; <t o^RN a 

fcfllfSU *'J3 (d T) Wu-^7A?D7^'77^ - IzttLxmm-f 
Z>Zt\Z£f), IMOtd^ 7--tfSSS0mRNA£^ij-#U (A) tfmRNA 

(p o 1 y A + m R N A) MltS:i^t#5„ 

±ieTHS!L^mRNA^jr*fL-C, #J*.li\ 7 s ** i S> 1 2 
fg^t. 1 81Higii&L*:^fr<4>S O 1 i g o (d T) @E?IJ@#, 1- 

[Nature 329, 836-838 (1987)] KffiJRS tlTl^ <fc -5 
ttOl i g o (dT) E*1J*£-W* SJ;?/iMDNAi: «fc ») Affile $ ft Z 7° 5 <i 
7-DNA^-fyj ^-CXS-tK ife<EW*trJ:*) l$icDNA^t5. 
TfJBSOc DNA©^+7 HcfcCftlCfS^SEWfUffiSftTt**©-^ -€•© 
«k?«EJ!l*ffi^TfcJ:i>o TUIS7°7>r v-K*hr<5 PCROT®^ 

$dna (fflfiftt+y nrj5{t*nri^^©a#) *ffli*TPCR£ffi£*T;i 
JiAt^, IMS*** [Nature 3 2 9, 836-838 (1987)] 

• ICfSfliSft-C^* J: ? tt7"-7>f ^-DNA^ffll^^lIli, *<DE7>JKfflHtW 

ttE?!l£8!fl-U PCRg^ffl©7°7>f 7-d:bTif,^l;fcMtTt5( :i 

U*o 7Cl!IM©DNA^'J > 7— I > 7Cra©DNA 'J #--tr\ 
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R N a s eH*I^t, »fti:^oT2$ic DNA^MtSo 
T4DNA#U^5--tf{rJ:*5 cDNAO»Wl/:^ l^5EcoR I 
7m-fO, «IJ|iS»5(tlw«fc*)«I«r$n^«:ttt-DNA©/Mfffr«-T 4 D N A 
U ii-^KX *) c DN A^©M^*^#J0-T5 o 
£©IBL #jx.<£ E c o R I / f l/-^ODNA>f 1/-7-CC DNA*©frJ 

3J*rj£©>*-'Mt£fT^) ^ tftHRBBRE c oR I ©gj«ffr& c DNA«tt 
tsS, ftK, c DNA©*St:> l^^iEcoRI »J >*-f^T4 DNA 'J 

BamHI ft £©ffe©*J|K#*©«W&£«tt***&Ktt\ jiiji$©-it©M 
M©^ft£> #|;Lli'B amH I 7^7°* -©&£*> L< Ji B amH I / f l/- 
X, BamHI U BamHI ^ft^^TftlCtiCiKiot 

lE©fi:MI^nfc c D N Afi&*TffJK© i77-M?^-, 0J;itf A 
ZAP (Pr omegaB i o t e chtt) i 7 7 - v^^^ ^ - i tli 
p G E M 2 (PromegaBiotechfch) 3|©7°-7 7. i K"< ? ? - © 
E c 0 R I flJWSMfcKtt&KftoTfli A"f iKJ: ?K ^ 7 r-^DNA 

S¥£ /cliM&*.7°7 x i KDNA»*»jt"rSCi*<-CgS„ *>StM±. PCR 
■SlE^ffl^TSfrH-^ll^l"**^^'*- PCR£l&K«fc 9*8(B3*ifcDNA0»r 

< ? ? - ^ #J X. li' p C R I I (Inv i t rogentt) ^pT7 
(Novagen}±) <£ £©'< ? * -*ffl^-C*!i&-f 5 C i*<"CS £ 0 

:0ioi:L^#^n/:Iftx.A7 7-yDNA^WtlT, rfTIS©^ > • 
t" h a • • +-y K Wjttf^/f'^ ? • =T-^ K (7a/ if • /< 

-iti-vtft) UZtm^X^-bv&ZJ > • If ho • y-y^fcfri^ ffi 

s?>/i^ -J&tcii, ?iifiS©+-y h©i$tt!ftffl#©fc#KftoTfr;iiiJ:^o f# 
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& fltz A 7 r - v ? & : ?£?fr&s #Jx. tf T . M a n i a t i s £> 
(TMolecular CloningJxCold Spring 
Harbor Laboratories 1982 *£) Hftl^ Witf^JBffi 

<t- © si k mmmx u *» * n £ *i%mzitz>ztiz±~,T7 7 - 

fcigJS <*■!*■ d £K J: oT\ -f^Xi KcDNA7'f7 , 7'J-^4Ct*'T*« 0 
>X?iJ->/7X (Dupo n ttt) d >jg£5lMi- hot/Pn- 

0^5— ^sewae^ai^Wfr^^f^iiibfc [ 32 p] tifs^o-r^wrn 

7 7--^cDNA7-<7 , 7iJ-Sfc|j/7X- FcDNA7-fy7'J-A^@ 
Wi-T^iS^Sltlf-py 5— tf£GSf*fe-?*3- Kt* c D N A ? □ — 's&M 

t5Cti<t#S. $Jx.fi\ gBDOray ^--egfiK (Col l ins^ 
Cel K 8 K 677-686, 1995) £3 - K"f -5 D N A 

Efll^ -£©7; y»EyiJt*BIBItt*W"r5Ti / HEW* 3- KL*#SJ5iJ®£ 
ftoagfCDNAE^^Na t i o n a I Center for 
Biotechnology Informat ion (NCBI) H ifOitiz; 
^/<>^TTB L AS TNtt^CT'n^ *SHgtBI«lt!fe 
y »E?0i:o^T, ^n^3- KU#*DNAK?4£##IC LT* 

itfc^0DNAae^J£gKPCR7°7^-7-£f§:n-L, i> t> m> 6 

degenerative PC R&K .fcoT, X 9 ftt^D N A£S5tf# LT 7° d — 
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ft LTfflOTtxkt^o :®i^> PCRSCffl^SiSIi:^ g£ft®7°a-7* 
DNA^t^Mfi*07 7-^cDNA7^7'7 l J-, 7*7*$ K c D N A 7 
^7*7 'J i t liiiii I/: R N A i^^C^o It c D N A/J t'^i 

^>/-ti-f{C, 7°u-7'DNA^|9:H-L^J:-5i:PCR7 , 7'i'-7-^S:H-L> ^ 
frtf> -5 P C Rj£T'i!&3>i&$)©-r n J ? - -em&gi&ittO-UZW&t £ C t t> 

^7*7 'J 7°7;^ FcDNAH^ 'J-©flk *?E<t*aa&J: 9 tttB L/cR N A 
^£#&K$EoT£-Jj5cU/.: cDNA^Iiffit^Ci^T^ * 0 P C Rgj£&, 

SCT^tfa-x^'J 7? 'J -^7 ^ K^m^M-e^t/rU "H^©:^ 

v — jd J; if Ifii £ tl 5 D N Attffit©^ 3 ^ "is ^S. £ tl S £ CDftff Jt^®^ 
*f£iU tfiJ^tfpCR- I I©$ttPCR»rtf£iI&M*&kC<!:#T£*M 

•fe?SS!Sit^©^S2?IJ^S<' UT^^JCPCR7°5^-v-^^:ft- N ^J&U 
Ifilfn^ 7-^SS'»©ee^J*SlI^H-L/cPCR7 4 7'f 

c d n a 5 i^iwffl i ^ 7° 7 v - LTtiM6^^ee?ij® 7° 7 v 

J/;lic DN A©(^Ktt#nL/c7>rt-B^JC#/£-f £ PCRl/^v-, 
c DN Aft®.&&£tltz<? 9 -K-ft-fZ-fy 4 %rtnz&& Lfz ±15 7° 

7>f ^-£©f^TDNA©itifg£&0ilLfr7 : ilUotSllftf n> 7- 

PCR£l&©&7*&> DNA©Hfffr£7#o-XXIitf 'J 7? 'J ;U7 $ 
ti/:tlSDNAIIf)t^ WitfpCR-I 1 ©tfctt P C RBrtf-^fift&^iifr- 

TMi:^-pTDNA^St> Sanger^ffl^ft + '/S [Proc. 
Natl. Acad. Sci. USA, 74. 5463, 1 9 7 7^] CioT 
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ifl«jDNAIBrK-©tgaiSe?U*j»«-r*C<!:^T** 0 WmQttfctt.AB I 3 7 3 A 
ifc7r- , ^7^7'J-^77; Kt'T 7'5 U & flfc * o - > CD 

Hrfrfe^'MMliacl&Tfl'tt^ tUilX S&u:iaJRLfc*rtt*anE©'<**-- 

T£S 0 d©ck -5 ir LTjfc£$ft*DNAI»>i-©EyiJ*5^K*fc* <fc ? irott 
'r£fatfS-£K«k*>> 0J*.li\ EW*©EyiJ#^l Sfcli 1 3K£|&Lfc«fc? 

«0fl©?? U*^ KfcliDN ASURNAmSfti^ E?IJg©E?'J# 

-^-K 13, s^'2{c(i, -en-en, v 7 hscft ^Mfoy ^--ifgafc* 

■l?Ifi»*1l*t*WK^f KEfll*=»- K-fS.DNAEPJfcff* U\*S 
flit UtE*Lfc. *»BJJ©*? U^f- K»ctt\ ±E©Efll#-tK 1 3. 
2 i: J: 9#£$ft.5DNAE7lJ©liJK ^n^n- K"T5# 'J K07 5 

y»E?"JK*fUT 1X«2JK±®TS yKMJCtSBtt, *fA> Stf/Xii* 

3fcgfi> #Jx.tf. Nucleic Acid Res. , Vol. 1 0, 6 4 8 7 
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- 6 5 0 0 (1 9 8 2) , Me thods in Enzymol. , Vol. 
217, 218-227 (1993). f^Vol. 217, 270-278 
( 1 9 9 3) zft<h 
C^feir m%. * ft * - i « * < > #S#£K#J « "life* fc © T I ^ * £ifc 

jBt±© i^citiib w-mmmsfoT Hfgesae^ d n a ©si?* < 
&m-?zzt&T%z>o mm* t/± • td> 5--tfsa« (p 8 o> 

ttttJBMi^i^ 4^fti©aiia , t , jw*ni^fti©^fti-«ko*AtT^K 
*^Bj©S5^«j^^py 5-4fses©s^fei-^>s#*B*-aftwi-«t. is 

Hffi <2 ? — t LXlt^ ±IE©J:9fcbT»£ttfc*i*»teT"n;» 7-eifi» 
$bi:4i^i:Sttm5l»foy7-t'ISg 

14 



WO 98/07838 PCT/JP97/02904 

Ltin v i t r o T'ft!l©$J&$#<t|S$JiK-r -5 C <fc *<^T'* -5 £ t 

ftttttjat LTIi, #Jx.li'CHO*fflB& . COS« (4 

: , N I H 3 T 3 SffllS : *) > Rat-1 : 7 

* h) jo& va- 1 3 c£#a : h h) «ns$p*<$stf£tis. ;mt>©«£ 
K©^gfi^±if E$»&roy 5 5' »*2 

© 5 * flUC S V 4 0 <h'© 7 P * - * -&j#A L CD £ 2 ~ 3 t/T t> «k 

:i L<U #J;Ltf S V 4 0 DNA. 0 - £ ^ate^S fcli* * o?-* 

£ © «fc 9 t£%&<? ? - (i N #iJ;L(£ C H O&Bfl&te £©IfrMISK7fcia£& Ufc 

^ h h l/**- HBtt4^iiDHFRlfif, >>gf^#G- 4 1 8 

^(Stl^iS^^Fcr) 5 * fljK0!lx.tfS V 4 0 
**©7D*-*-j&<#AStl"r*>!5, &ih£if 1£^© 3 " 'J Tx — ;l"ffc 

KttLT£tt£©iim»f£**#A1-**'g\ S*l*fD> ^--trgSffiffc 
^©#'J7-r-;Hf:SlJttTifc»w«iA-rntf«ti^ 7 ? - l*ff£K&& 
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*.li'p S V 2 n e o. p S V 2 g p U pMTVdhf r t£ ££flH>T-SM 

(i, S V 4 Otiim-fv*-*-^ W*<Dp-yv¥>&fc : 1r^&%1-ZZ77 
4 7.ae?IJDNA> ^^^OiS-^P t^it^^t.CD^iJTx^MbSP'E!:. SV4 0 
SJM^t>®# V T-r-;MbM> SfctfKp BR 3 2 2 &*©$SOTp£fc<£ 
O^T >t°'> 'J >»&«fK^£^-r£ pKCR (Proc. Nat 1. Acad. 
Sci. USA, 78. 1 5 2 8 , ( 1 9 8 1 )) h ft £ » 

* - ©i&iMflS^O&Ali ijVS^b^A^fcat ioni c 
1 i p i d^DNA© + t 'J T t LTJB^S Yv >X7 x ? > 3 J&WT 

ft 9 :i^T^ t Itliv MEM> RPMI 164 Ott^ffllN 5~ 

1 0 %lfint?jM£T*> U < lioi^M®^ >'>a'J >> x + ^y-tf h7>X7 

6!g#*ftK#£LT^ ft SOT. C©?f^^1*©^*tl*^l#^ 

y at _^_ x .j ^y-Ajfe^ (SD) BWk IfMrD>7-ifIfiISe 
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7° o * — ? — <t L T {£ . 7vM. 77-^fi*0tO, h 'J 7° h 7 7 > 

£$SI3t (trp), 5^ h-xtf^n > ( 1 a c) . A 7 r-^PL. PR. 
T5 7 7-^oWe^0/D*-^-Tfc5P2 5, P26/Dt-^-f 
jW£tf&n*o tfc> dtte»W:0»]*.tfp ac/Pt-?- [Agric. Biol. 
Chem. 52. 983-988. 1 9 8 8^] Kjfeg KEfcg. tSffSn 

£/£Ki9ft$L* 1 6S'Jt:v-ARNA03' 5fc»«ttlZffi»WttE?»J* 4 

^mi-^S4-cn^©H^o^7°7x $ v±v(Dmmmit, man, 5* 

^^^-±Otc^m(fcO=e-tt**|Mloaftf-5^ft - 9 5 7 9 8-^& 

I-*- 0J*M\ k*f-S>>a<61BJB(±£A/tf7 S y»E?!k ^ 

Kt5DNA*Etl, $ t>lZ*<DTtiitK^W)%!iTa / y-vm&n&itt* 
* c £ K J: >K t /££tf*Wttf- 7--t?16@Xte* 
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-5 c £ K J: 0 s 3£*&S!©»*M&tt^ny 5— JfSaKXI**©»#* 'J K 

±IE©ffe> fSIK? Ufffl^HCt UT, pUAI2 1 

- 9 5 7 9 8^&W ^HjISO p K K 2 33-2 (Pha rmac i att) 1^ 
|6tf<5 C £#T£3<, It, B*MMfi*^^^f t > - S - h 5 >X7 x 
5 - -If tOU^Ifii L-Cf§m2 SUSI^? *-£LT P GEX->>J-X 

(Pharmacia^) ^fJffl-T * - t *<T3 „ h * f- * >BE7!)*fiJfll Ufc«f 
Sh^pJtltt'*? ^-<tLTpProEX-I (Gibco BRL) 

HSi: LTI^ #J/Ltf I n v i t r o g e ntt©/<* d -f )l7.$£M*r •> h 
S v -y ? * /< y * (MAXBAC™. BACULOVIRUS 
EXPRESSION SYSTEM MANUAL VERSION 1. 4) 
(D-7-3.7 )\>K'&\,^ Z.<D*y h4tt!ti:t*<-CS5. C©B#, 3SM*± 

LTIi> 2 8°C~4 2 7* h-Xtf^o > (lac) 

©yp^-?-£fiJffl-f ® 6 0 0 nmO&fiKfctf 4®* 

ff*<*?J;*0. SCttofctdST, ^8g^lmMigi:tiU9i: I PTG 
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li iHS^Ste © I* ft £JB v - £ *< "C £ S o 
I) ? o-i-ji>* ? o -j-Jimfc&mfeitbtzT 7 a -t 4 ijv Affile 

K?iJJ «h©tt£SeK*3&«-f 3*?*-**AU #6ttfcJB||<Sifc#©»l{iJ 
jft£40l/*?-3i-> •-677D-X (Pharmac i a it) ^ -7 • NT A • 
T#d-X (Ql AGENti) Sp© r^^ge^ljj 5 'J K£ 

• flMir fc#T£S 0 HI© i ? ttMtil btifcil^iif o y 7 - 
Sffitt©SJ^Ifr ! Bl-rDy 7— i?i LTia#*J©Mtt fi:|ilt 5 

f/;, ^*jtf>6 r*>- • 'W 7* 'J v K (Two-hybr i d) ft J 
J:? ^@W©^tofwli N flRte'C 1 o n t e c h*±© Match Maker 

_his©igwt/xp > 5 --i?sas©#jitn:^*ffli^s d t k i o±ieite : f 
©58S©Sfi*56»u^"C«iliJ1-*c t^r*, S»t , b-^pcr7 , 7 
f ■7-^ffit^T3a^E^ : ^^-'^■r©^llM^M■rs :tA<t#5, c: cd J; -5 /j: 
;5-&<:«tnii\ MII&©&£tk £tncr a y ? --em&(DmUzm®t 
cf-roy 7— egtt©l£fl:*i*-j!g.*©^Bf*<BlteT*So #J*ii\ 
S6 • «]R$nfcK3|4*3aS[©^"ClAtfl OfcflU «*»ffl^fcEL I SAft 
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SDS-f-'J7^J;H; K*«iJelb&K«fc Sfl^S^ft 2 4 0 k D a ©*S1£ 
'J h'i, S DS-#'J 7$"Jd/7 5 Y%%W.Wi&\z± Zftl-ifrfo 
2 3 0 kDaOiSttfitfy^f- KOWHtiSnTl^. Sft2 4 0 kDa 

©^SteS* 'J KtfMKfS&U ft 2 3 0 kD aOfittS*Hyf K 

Kg&£ft£1iti©#&a<fIE B J!£ftT^So ^t, ffioflE^»tti:fc^T^s 
H»fc*igtt£&tfffittS!l©tf 'J K##£LTfc 19 , ^fcttStf U "17> 

^ftoaw^Ws — iiaWKi*. s d s - * 7^ y ;U7 i K*stf*t&&TfT;tii 

Ctyai y h©^** S D S U 7? 'J /U7 i K WlftW'CiMJt U ft 

2 4 0 k D a ©# 'J ^^f- K£ft 2 3 0 kD a©# 'J K£©#£Jfc£fc£ 
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h O^fi^-l^^caiJ^L, & 240kDa©#'J K£ft 
2 3 0 kDa(Dtt^^f KO^filt^iBUS^-So WkWg. tfefo t ^M^Ufi 

T'^^o & 2 3 0 k D a <DW&K<»ft&itWma LT^tili\ Kifefli 

ray v--t?0&ttft£l&i-f S<!:¥lJ£T££o COJ: ?iatrpy 7-t'© 

TSttMtJtK'M-r * c t tmuz ntz%% *>*M©fgfflK&3- <* 

© ^H£#J i: K£ '3 ft -5 c £ ti <£ i\, 

Internet <I T> National Center for 
Biotechnology InformationCDhome paged 
7?-t?XU T B L A S TN^o V v AKT. f h7b^'f o^-tr'-t 
ya-v hp8 0C7; J HEfllKfflHtt 7 5 /®E?!l£3- KU&-5DNAE 
yiJ^^^L/Co -£©££S> Expression Sequence Tag 

(EST) DNAE^JOx-^/O^jrfifllStifc^ 7 y h P C 1 2 *fflj&fi*© 
«tlTOttmRNAE3?lJjr|a*fW<EDNAEyiJ (E?iJS©@e?iJ#^ 3 ) p80 
© — SB © 7 5 y Bfc ETfl K II ^ ft IrI ft (Hi gh Sco re : 94, 
Probabi 1 i ty : 1. 7x10 " 3 ) £7jrf 7 c y &E?iJ (TE3E 1:5? 

bcDNA) h'L&Z^t frt> fr^tz (^<K 7;;8BlX?SCTip 



21 



WO 98/07838 PCT/JP97/02904 



p8 0 (N5MSMH) AVXIE.NE.L 

■5 >y h c DNA ( N ^CiffiHRiJ) XASLYARQQL 

P 80 Y I R.T T TNY I VAFCVVH 

77 h c DNA NLRD IAN I VLAVAALL 

P 80 KNTQPF I EKYFNKAVL 

•77 h c DNA PACRPHVRRYYSA I VH 

P 8 0 LPNDLLEVCEFAQVLY 

5 -y h c DNA L P S DWNQVAE F YQVWY 

P 80 I (C»#J) 

z> 7 h c DNA L (C««IJ) 



(1) T:ftt>tltzp 80©7; J Wt&m-j&#>T^^mmf±$:7F-t y 7 hft^ffl 

>^ic^^n/cDNABs?iJ«rtaffl^/j:DNA@e^j^c07 = jmw.mz-=>- v 

Jf, Tf^-f^T^fftft^nfc? 7 h 3 Y l*fflJfe&3fcZ 1 9 ttlia^^^ 
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Chomczynski (Anal. Biochem. , 16 2, 156 

- 1 5 9. 1 9 8 7) i:i-,TRNA«L/: 0 +t£t>*. Z 1 9 IfflflS 1 0 8 

. 2 5mM^x>tt-^ h (»3fcttSI) , 0. 1 M 2 - > ;u 

tizf h J 0. SHif/m*:/®* M *a (jfojfo|ft&) ] + 

t^XU 0. l»2Mft®tF'J>)A (pH4. 0) ^JjO^Tjlft Lfc 0 - 
dd*;^ (jfWtttlB) AV7;W3-A/ (fP3fcM3l) (4 9*M, 

ttftit) *idat i ou>B*L<jfifptx io, oooxg, 2 0 5-raoan:^ 

*K«fcl)±»©zK!£lHjJKLfco 0JRLfc#JI*w^$*®-< -)i (ft 

#*£3B) fcilfllU - 2 O^T 1 Bf^&*PU*:&, 15, 0 0 0 x g> 2 0^ 

KgfKU S?M©-f V/P^V-^*JO>t, - 2 OftTlBfHI#iiPU*:*s 1 5, 
OOOxg, 2 0#HI©iS4>#1iK <fc t)^RNA^EiRL/c 0 
RNA©ffi!l|iJ^T©cfc9|-^To/c 0 -fttfc^ 0. 2rag©iRNA*lmM 
EDTA, 2 OmM h 'J (pH 7. 5) Kjgfl?U 7 0^ 5M©& 

?J<±T'.%ftL/c 0 :©Mi:5M Na C l««*fc»K*<0. 5Mi: 
tt* «fc 9 0 1 i g o - d T-fcA-a -Xij =? A (type7, lcmx 

lcm, Pharmac i a it) KfiHi U ImM EDTAfciyO.. 5M 
Na C 1 ££-fc2 OmM h 'J xigffi?^®^ (pH7. 5) 
iKtt*i:T»^i**« 4 <« gOp o 1 y (A) + RNA*#/: 0 

_LIB©^ 9 KlTftbftfcpoly (A) + RNA 1 v-Y ? Dg*»gi: IT 
c DNA^^U dCDcDNAKl Opmo 1 e<D?>yj* • 's + ^v - • 7° 
7^7-i 2 0 0a-y h©MMLVi£fe^E»* (TSUPER SCRIP TJ, 
G I B CO BR L) £SQ;tT 1st s t r a n d U 1 . 4 J- 

-yhORNaseH, 4 0a- 7 FO^ilDNAf. 'J / v - -fcr I 1 5 a 
-•y KD^RIDN A5-f y-**in*.T 2nd strand ££-J5RLfc 0 S 
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£ML£ 0 is, ooox g> i o^^ig^at*^. y 

2tiS I- «t * c D N A <D mWLZ'ft fc 0 

_h§B<D ClTjf^nfcc DNAIIOM, Ri 1 e y £ <D 
(Vectorette&s Nucleic Acid Res. > 18> 2887 
- 2 8 9 0) Zm^X, 0) 0XeT#t>n/ccDNAae^J (E?Jlf3) ir*fj£ 
•T2,SU5>©$ 5' $J±»ftfi-f S**D©c DN AI£^J^I?*f t/c 0 tt, 
60ngOcDNA^T4#'J> 5 --tfTMS It^^^fM U 1 0 

hCD#JRgg£?gP v u I I (Jft£N£8^ t3 7 

g&tfx? J -;l/£t©KTl#gilL£&. TI2S2 li^-TV e c t o r e t t e 
unit (vctA£vctB£7--yl/ 3pmo 1 e^DNA'J 

vctA:5' -AAGGAGAGGACGCTG 
TCTGTCGAAGGT AAG 
GAACGGACGAGAGAA 
GGG AGAG- 3' 

vctB:5' — CTCTCCCTTCTCGAA 
TCGTAACCGTTCGTA 
C GAGAATCGCTGTC C 
TCTCCTT-3' 

Vectorette unit tf/c c D N A £§&S! t L 

Xs Tf£S3 IC^-^V ectorette unit Ofr^C^'f 7" 'J ?'>T X 
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five tGt'J^?? l/*f- K • aS?lJ#-§-3 K^f c DNAffi 

?uk/w 7*>; ^ Tf-r-sR a p c 5* * >J ^7 * u^-f- k • 7°7-r v-t^ffli^ 

fcPCR^ffl\ RaPC5' *'J =/7? l/*f- K • 7•■7-f'-?-©fe•&ta^a5# 
J^^»5 , #J±5ffi©*&©$#£^kc DNA£ififgb* 0 ^t'I>R^(i^'^(C«t^. 
PCRlt-vM-f?7-iffl^T9 3^Tl#|Bk 6 5t:Tl#&^ &I>*7 2 
TCT2#ia©fi&g-y->r *'H&3 5 [UII!3jfiL/c 0 

S3 

vctG: 5' -CGGTACCGAATCGTA 
ACCGTTCGTACGAGA 
ATCGCT- 3' 

R a P C 5 ' : 5 ' -CATACCTGGT 

AGAACTC GGCTA-3' 

— SB£DNA y#~ tf*H^pT7B lueT^^- (Pharmacia 

X ^ KDNA*«!il/fc, J*ASftfcPCRg&©DNAE7U*AB I 3 7 3 A 
•>-^x>-9-- (Applied Biosys terns tt) £ffiW.:S anger 

teK«fc»)ft5gLfco *©!$** E*J£©E*J#^4KKlfe3ttfcttafcE3aj*<7*7 
X; KR a PC 5 3 IC#A£n/c c D N A fc^fcti * ftfc„ 

R a P C 5 3©&»EyiJ*f¥*f Lfcfe*, ffittfilD N A* ^ffiStlfcEyiJ* 
©EJ"J##3lcElfc©«tt«l ~1 7 0*-C©ig£E7!ia<, Hl^©7 y 
T'(4E^Jg©E?"J#-t 4 ©«[tt$^- 1 ~ 2 4 4 £ T'©j£gE?lJK>ttj£ L T C> Z Z 
tiW&btitz. EyiJ£©EBI#-^3©&»#^l 6 3 - 1 7 2 £T©i£»E?iJ 
( 5 ' -TCTCTCCTAG-3' ) A<sp 1 i c ing acceptor 

25 



WO 98/07838 PCT/JP97/02904 

s i t e©3 >-fe>^Xgfi>?iJ> 5* -PyPyPyPyPyPyNCAG-3' 

yij#-t3 »-ia«fe©ig»## 1 7 0© CTD ligRiriiE^JM4<DR?>jKfc^T 
li (A) i tt •> T*J 0 s »±3 K > T A G*< 'J y > A A G i:« •> Tl^fc. Lfrfc 
5' 'W±tfEIC|B3#T*-'/> * y ? ' 7 b ^ A *^ $ "iCtt^tl^: <t 

-5-cD^-^> • U -x-f ^*-7N A©7 i J $?8cT'J<±> Ifl(l) 
IJtlfcf K7ty^-p80CD7-; /$B2?iJlw*||^1* (High Score: 
94> Probabi 1 i ty : 1. 7x1 0" 3 ) 7 -y r-d3*©7 ^ /SrJE 

^iJCit^T> £ bCjgoWKtt*^"*" (High Score : 125, 
Probabi 1 i ty: 1. 6x 1 0" 18 ) > @E?iJS©Br!?iJ#^- 3 © 3 1 2#i 
© (A) j&< (T) £ttoT*S*K *H61-*7 S /S^T^?*^ (AAC) 
^7P^y> (ATC) HSE*L/T^4C<i:*<«WLfco 
(3) 7-; hfay7-tr'IfifMcDNAOl1| 

£t\ SV4 0-)^^T'«ig^W;7 7 F3Y lfc*SV.-3 Y 1 -C 6 6 
mm^, 11(1) ©^F*tRI«AC^as-C poly (A) + RNA^, 
STRAT AGENEtt© c DNA-&J5R*? KI^Tc DNA^WIlfc, 
c DNAOMWif — j7;H:f otft 1st strand ^KSlc; 

li^v-f v-i LT7 y^A^^v- • * 'J 3'^ 2 I/*?- Y tic V 3d T7°7 

c DNA0«i:DNA 'J tf-iflw.fcoTE c o R I 7 ^7° ? - £ttlJ0 
L/c^> Sephac ry 1 S- 5 0 0 * 7i»CM L> *5l£© 

E c oR I Ty^^-it-fXC/h^^cDNA^KiUfco ^il^li^-Cc DNA 

y -^ttRTlUKU ^*«IR»*E c o R I -ciB-ffcSfu * 

VgHbStlfcA ZAP7r-yDNAi±E0cDNA*DNA 'J #--t?T' 
££>K> cDNAt^UnAP7r-yDNA^77-vt : r 
^«„-5r-S>>$rUfco ^iOWSTRATAGENEltCG I GAPACK 
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GOLD I I I + v h£ffll^ ^ftcDv^ a 7;Kr^oT^T-5/c 0 #£>ft/c7 
r-s>tfrF£#i*Kt£^*BSC 6 0 0 h f l Amz®mz&Tm%it?r^. 7 
r- v?tt-?*lalJRL^o — it®&flsKJ: »K **j 5 0 0?j©7 r - p - 

ftl 0 05J©7r-y^D->*#telc{j£l^HBC 6 0 0 h f 1 Att£Jffi$ 

^LWofct>00i/7*y a*2ttfBRu a^x^T^* yj&au-fcSK ig(2) 

T»&ftfcR a P C 5 3 & 32 P*If3i L-T 7 P D - 7*<h LTfflt>v C©7°D-7'<r^ 
-fy'J^XtS77-y'^n->*x^J-->^Lfc, 3o© 

P->{tL/:^ S t r a t a g e n ea©7r. a 7^i:ffioTlfA*ft 
fccDNA^m^77 * K (RET K RET 2> RET3) 
vivo excisio rifei: T@JRL-/c 0 
7°7Xi FRET In RET 2, R E T 3 K o^T*m##W*fr*ia*f1?S! L 
^* 1. 3kbp N 2. 4kbp, 6. 5 k b p <D c D N A £<JfA3 
ntfc^ El 1 K^f «k-5 c DNA#Kfcf*&«i:*a ^ <ta<*>fro 

/Co «oT^f!cDNA^SU RET l0iStRET2SO : 
RET 3©-£|J#©DNASZyJ£f^L/c 0 *n&DN AEyiJ*»J|fiBf^«lWf* 
HfC^-oTffl^^^ii-/c<i:C^, #j4. 6 kb p £*>fc 4* - 7* > • 'J - 

>r • 7 A^jiajSftfco CO^ICti, Ii (2) T*#£ttrt:-r h v t 
/tp80C7; y ttEyJ<!:*ilRltt*5«1"R a PC53(D7; J (High 
Score : 125> Probabil i t y : 1 . 6x10 " 18 ) fct^nt 

t§ IrI 14 8J§ £ j^f: /«£ /c (Hi g h S c o re : 2 3 4 . 
Probabil i ty : 1. 1x10 " 49 ) 0 
Lfr U ±§£©*-7°> • 'J -tm • 7 U-f A©C5fciSKM:fc.iL=> K>*< 

IfcmRNAcy If >fSWff©a£*fr£, #t>n/;cDNA©^t5Hi©mRNA 
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lil 0 k bittl>:fcStt fcttfcdtfr^ $£K3' §JS|5#©cDNA 

©KH*n*fco -f><£fr^ ret 3®3' j»i:is^> mn^comm^n^ 

TDNAmnOo *>mm%^4 0 8 3 -5 2 1 6K£>/c*gfS#<DDNABftH-£ 32 P 
tllglLT^D-yt LTffllS *6i:ftl0 0SO7r-i>^D->*X^'J- 

(RET10K 07. 0 8 N 09, 10. 13) n vivo 

e x c i s i o n&(CT[5]iK Lfco 

7*77; KRET2 0 K R E T A 0 9 > RETA1 3 Ko^TfalPSiHffM 
*fe(l£ft$!iL/c<hC6, 5. Okbp, 4. 9kbp> 4. 9kbp©cDNA 
*<#ASttT*i*K 1*1 1 KavT c DNA#fi^-f£fi^Kfc<5 - <t 
tf^JBfl L/c 0 Cft£®9 RET X 1 3£#t/c(C TRET 7 J <hift£ U 
l^otmMc DNA£ffc£»LT. RET 7 ®£fi®D N AE?!l*J»ttLfco 
*©&l|l£. ^7X - KRETK RET2St;RET3^^&nfcDNAE 
^©UMBifcfc^fr-frfc^-^ &ih^ F>*t»!)T7 8 9 0 b picfrfci* 

(4) 7 7 h • td^ 7-tfISf cDNAffiM-ifflWII (5' -RACE 

11(3) c DN AK(i. 5' 3ft©ATG<t0k£<iK5' flljK 

1^7 W A ©&jh^ K ttl^cfe, *to!C5' IICmRN AOE^iJiro 

l ->T 5* -Rapid Amplification of cDNA Ends 
(RACE) &*Jfl^TtfcWl/fco 

5' -RACEiili> C 1 o n t e c htt© 5* - R A C E + h fcffll^ v 
i 3 7«^-jfc, Xg(3) C*>^TSV-3Y1-C6 6fBl&fr&#£*ifc 
poly (A) + RNA2//gt, S£^J^OB5^J#^- 1 ©«tt#^ 1 4 9 3 - 
1 5 1 5 <Z>$ifrlzmtfi#}KDN A$m<D* V ?' ? ? U*f- K^^-NcEXS' 
1 Op mo 1 e£*fi£U inflUfc&Kfeftbko SCc^M^^Kw^Ie^^ 
(GIBCO BRLttOSuperScr ipt) , W^T-I V** K£«« 
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m*tiUz.T4 2«CTll^lfflSlS*-tffc. EDTAfcJn^TRJc^ffitS-tt-fcSU 

*mi*L^o :<0cDNA<0*ii:, 5' -RAC EfflT>^-^7f 

■7- C5' -P ( + ) ANCJ 4pmole^RNA'J 1f~V£m^X&&Zit 
fc» ElfcliU 2 5%PEG#£TK3 7tT3^Hff,fc c 
#Cil. NcEX3' Ta&|£2?75>f ASfu * b IC 3 ' iSiCT — DNAB2 

* K^'fv-RACE-PRMt, EWa©H3Wt 1 ©«ttM 1 0 3 9 

- 1 0 5 6 ©SP^ICfflWrKKt D N AIE7IJ©* K^7^7- 
RaPC5' ££3H>T, PCRK«fc5DNAJ**g£ffofco 2 0#© 

lg©]fc®c DNA£&* 1 Opmo 1 e ©7 v ■< v - £ G I BCO 

BRLtt©Taq*lM 7-^|t^ft07r a 7;H:f oTPCR^o 

X*- H&TSSteLfcS^ 9 4tf3 0S-\ 5 5°CT'13K 7 2 °CT 2 #©-* 

P C RM£p T 7 B 1 u e ? l#ifls D N A ©if A $ tliz 

t©lwOl>TDN AE?>J*i?tft 0 ? d £K 

UDNAE3R|'*WL/"C^fc 0 Cft £© ? o- >©? £ N f^SWtt ^ d - >T* * 
RACE 3S^RACE 5ttg| 1 Kgrf .k 3 «{fcffiK#tE UTfc Efll^©E 
»-tl©M#-tl 9 9-2 0 1 ©ATG©5' flJ±«Bft 2 0 0 bplTc DNA 
i&<j£ls?atf#fiSnffSC i -> /Co B2?iM©K?iJ#t 1 ©£S#-t 1 9 9 
~2 0 1 ©ATG «fc 5* «±«El=li, ©7 Ai^9M^ K> 

lijifctiStl&^o itfiSttfcDNAOgStflirariSj— T'£>* d <tfr£ % H 

^©mRNA©5' IftCSttS-rS c D N A£»fc nT$&tta<iSi* £ ftfc 0 

%mm2 : t h • tp> 7— tfaeKitfe^©^ 
CD t k • fny ^--tfafifiite^o^wfH-©^ 
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/ 7--vw&g<D7 1 smmmtQttm&zmtiktzz, ^-©7 $ ;mu 

^degenerative P C R -fv -f -7-£ftS£-f % - t ir X <0 . Z.(D~fv 

£t\ -b >X7"7^ v-<t LT, E?lJS©iE?IJ#-t 1 ©7 ^ y®#-f 3 7 9- 
3 8 4 K*t)£-f 6 H P E T 5 (a2?im©KyiJ#-S§- 5 ) , 7 >^-t? 
iUT. S£?lJ^Ol2?iJ## 1 ©7 ; /ffi?#"t5 3 2 - 5 3 7 S H P E T 3 

(BE?iJ^©K?iJ#-^6) 1 CIK3) T#£ft/c5 y h S V - 3 Y 1 

-C 6 6MM&*c DNA&tfl^t&tt^&TftftSftfc t UPMilfi^PA 

- lfflWc DNA^ilt LTPCRS-^&KTfi^/c^ PA- 1 *fflil&& 
3fcc DNA^^ittli LT©S V- 3 Y 1 -C6 6 ^BlflSfi^ cDNA^b^ 
g fl<J © D N A (2 if it® c? ft o o 

ftll, -tr>Z^5^ v-i UT. EyiJ&©E7"J#-5H ©7 = /9f^3 7 6- 
3 8 5<r^ie-r-5HPET 5 - 2 (ie^J^0E^I#"t 7 ) * fcttEfllSoETIJS 
m ©7 i 3 8 0- 3 8 8 KtiJfcir 5HPET5 - 3 (E?iJg©E?lJ# 

-S§-8) . 7>f-*>x77>f T-£UTEfll£©HBfiJ#^l©Ti /$#^-5 3 2 

- 5 4 0 IC*tl6f 5HPET3-2 (E?'J^©E?)J#^- 9 ) * /c I±@E?IJS©E^J 
#^l®7;y 5 3 4-5 4 2 4 H P E T 3 - 3 (E^JS©@2yiJ 
SflO) *JBl^ SV-3 Y 1 -C 6 6*fflISS*c DNA&tfPA- 

#c D NA©&*©£ll!Ko^T 4 3§D ©7^ -f^ -©&£••£© P CR^Mi: 

L U V -Ol/ 5 * - * - Ttlg HPET5-2*fcli 

HPET5-3£HPET3-2 S V - 3 Y 1 - C 6 6*fflM 

JfecDNAfcflfSfcbfcPCRfcfTofcfc'S'K* TO$ft/c^5 0 0 b p © D N A 
Brtfa^HSSftfco PA- HBlfafcfcc DNA*g&S£ 
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HPET5-2tHPET3-2 t <D t> SO ~f 7 -f v -5 d <£ H«fc 

oT^icift 5 0 0 bp<DDNAIi)ti<ifiShfc 0 c©DNA£frH"£ 
pTTBiue^Z; KK a -- y ? LTD N AE?iJ£ft?^ Liz t Z 6, 
7 9 Y c DN ALICES U^l/T-jft 7 7 %<D*§fig&£J#tS, 7 ; y» 
l/^;l/TTt> 7 6 96©fflPI1t*^-rDNAEyiJ (B2, l£?iJSoSeyiJ#^ 2 ) 

*§£*ifcDNAEyiJ®1flffR*2£K: Lt, t h • to / 7-€ifiS 
cDNA»r>t^PCRiti|iiT#^^'J^?^ K • y7^7-^|fLfc 0 

t>x77^7-HT, EWSOffifllM- 2 9 2-114 K*fj£-f 

shTPcs (em®e«^-i 1) > 7>ft>x/7 / f7-i it, ae^u 

^©E^J#^ 2 ©ST»##4 3 3 -4 5 5 K^tSt S h T P C 3 (E?im«E?"J 
Ml 2) £/JH^ tta©k hiJgmRNA^cDNA^ilHT^Si:! 

Z-t\ tMMfi»RNA, thBMM^Ra j i*fflM«RNA, 
h Mf¥±£7&f&3fEA 4 3 l*fflj&fi#p o I y (A) + RNA, t h?LS£* 
B T 4 7 4mm, S K B R 3 #HflS, B SMZIfflflS, &?>'MC F 7 ^fflSSfi^ p o 1 y 
(A) + RNA^Ch omczynski ©^frfcfc (Anal. Biochem. , 
1 6 2, 156-159, 1987) RVPh a r m a c i att©**y h£ffl<^ 
TlR|# L, Pharmacia fct©F irststrand synthesis 

k i t £ffll*TcDNA*£jSl/fc, 

:n^cDNA0iJi;-?-2O^© lg£^M<t IT, hTPC5ihTPC3 
*/7-f7-tLTi^tPCR^o/;„ DNAiff'J>7-iftl/Tli, 
Ampl i taq Gold (Perkin-Elmerfch) £/fH^ 9 S'CT' 
1 O#ra©lfi$lS0&N 9 5tT*308\ 6 5^T30#, &O'7 2 c CT'3 0# 
©fitfa-fr-i' 3 5@H*»>jILfc. *0&H, ^fflStifcftS 9 0 bpffiDNA 
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::©££> hTPC5ihTPC3^7°7-<7-iLTffi^nifk h-fo> 
7-lfISfc DNAiJrK-£±g>l@T'££;: tW^LfcOT, C 1 o n t e c h 
tt53t h flSlfltfi^ cDNA5^/7 'J-©?£, 1 0Jj|O7 7-^*IIIH 

/c*><. 1 0 0 3Jffl©7 r-^Si LTffll*fc£*K:^filS*lfc*S *©DNA 

±fEcDNA7-f7'7 'J -©^?^-£ LTfflt^ftTt>£ A g t 1 0 
fflc DN AjfASBft© 5' flij£tf3' ffiijK*fIfr-f * 2 o®* 'J * U*^ K • 
^7^7- 5' 10SC^3' A g t 1 0) (Clontechtt 

3R) thTPC5thTPC34^7'f7-tltlls hTPC5®5' flj± 
«t^^lihTPC3©3' «TSt©**D©SI$a-© c DN AWrtf-0JDtf#*3st*fc o 

C DNA7^7 'J -©9*. 1 0 0^{l®77-^^HIt U 4il0©^7^ 
(hTPC 53*5' Agtl0£fcli3* A g t 1 0 RU h T P C 3 
#5' Agt 1 0ttli3' A g t 1 0) ©P CR^lEo^l^^Tfr^:. 
fc*fL7--/Ui&£M:6 5°C®ttt>i0^5 5°CKlTft->tz 0 *©g*. hTPC 5 
©5' flLLflEttl. 5 k b p(C^1--5gi57>©DNABJfjt^±til§^ti/Co 
(2) b h • ray 5--tfSfiKite-f^ficDNA©Ul» 
21\ Raj i HBJfi&tf P A- 1 ttlia*n**ntt l fltfllfr^ RNAzo 1 & 
(Te 1 - Te s tfct) iffiMChomczynsk i ©#& (Ana 1 . 
Biochem. . 162. 156-159, 1987) tl J: <0 &R N A 

H^nfciRNA^O 1 i go-dTt^p-X*7i (t y p e 7 , 
1 c mx 1 cm> Pharmacia tt) ZtlZ'tlfo 100//g©poly 

(A) + RNA£*#/c c 

c DNA©£j&K«, poly (A) + RNA 5 ^ g£«irffiWc 0 KlSlCtt 
cDNA synthesis module (Amershamfct) (-T^tt^ 

nfcisiew** u ? >j 7— tfH, *mhsdna# y ^7-if*ffiiN 

<D'Mfi:f ot-$icDNA^U. cDNA synthesis 

module (Amersh a mtt) C'M$n/:T4 DNA*'J / 5— tf£ 
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ffll*-CcDNA5|e««D5F?IMfc*?Tofco K/£|*7&> 7i/-V?dd*W 

^A^jK^^Sn^s 26li®x^ y -)i*mMLiz 0 15. ooox 

g, 1 0^FlOMi*ff^, x^y-;i/gtSic«tO c DNA©EUR*ftofc 0 
dllXU/; c DN A£S£$LT 2 0 u 1 ©MIfctg7KK&j§? L/cg^ 1 0 1 © 
cDNA (ft2/zg) £#B5tLT, ^ffl^ffilcE c oR I 7^7?- (SSit) 
£tt2j[]Lrc 0 -r/«£t>^> 2 0^1 OT 4 DNA ';#--fe'5J£$ T6 6mM h 'J X 
(pH7. 6). 6. 6mM MgCl 2 lOmMv^f 
t^M h ( D T T > fDjfclfcJS) > 6 6 mM7fy •> > 5 ' - H 'J >Wc 

(ATP, SI GMAtt) J 5 0${4OT4 DNA'J (Sfiig) £ 

1 6°CT'2B#F^W h U 2 0 0 praoleOEcoRl7^/ 

?-£c DNA©5fcStir**£L*:. 

SfctofcftfelCCE^S ephac ry I S- 2 0 0*7A ( 1 c m x 4 c m) 
KgRJU ImM EDTAi 0. 5mM Na C 1 4^t? 1 OmM MJ XfiB 
ttffitt (pH7. 5) *ffl^T, »Ec oR I T 9 — ^-ftJD L/ccDNA 
*^HiU/Co fcWOfccDNAfci^-^ttfrrllMXU 2/i 
1 ©*fflK**K»#Lfc 0 *£fri;«>lWHH**E c oR I (Sffijft) Ti8<ffc& 
K*Sft*Bfc'J >|ftUfc^ZAP77-^DNA (Stratagenett) 1 
jugt, E c oR I 7y/^-*tJDb/;±ia0c DNA (4 0 0 ng) <t£, 
1 6tOT4DNA'J #~t?KlStt (5 fi 1 ) tT 1 8 B^HK > + ^.^- h LT 
& £ $ -tf ;t <, * & K N cDNAi|i*LfcnAP77-^DNA* 
Gigapackl IGold (S t r a t ageneH) r - v*ffi 

Hbn/c7 7-ymMi:^ot«lC 6 0 0 h f 1 AtfcKJ&gUfcO'ig 
i**T7 t - y<i-3F*IIIlRUfco — ^©lg^<r<t0s 1 00ng©cDNA£> 
rc0ij*j2 0 0?5©7 r-v'? n->£?#/c 0 ttl 0 075©7t-v>? □ 
&lZ'fc^T±mWC 6 0 0 h f 1 A#KJB8s$-ti\ /I/- hlONZ Y^^i^itfe 
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r-^tt^fcHJJRL. ^ « <£ ^ T ^ D->ftlfcl> 
S t r a t a g e n e tt®^- a TMZ&\,^ If AStlfc c D N h&ftZitti'f 
57; Kii n vivo excisio n&lCTHIlK L/c 0 
(3) t h 'fn^7-e'iaicDNA3' #J~nfL&?iJ©M ( 3 ' - 

RACE&) 

±fSXg(2) T»£ftrt:mRN A*H*SlC LT, Marathon™ c D N A 
Amplification kit (Clontechfct) £ffi<^T, RACE 
jfcfeir <fc£ c DN A0J|fi*fiofc, JKTOSl&Kfcl^ ^DNA^-fv- 
J± N Marathon™ cDNA Amp lification kit 
ZtlizZfvJ^-MUt. AB I 3 9 4 DNA^JSJ£»*ffll^T-frBJttfco SI6«n 
Marathon™ cDNA Amplification kit KSstt^ti 

izmmfo* ct # d n t p *m ^t*t -> fc» 

c DNA©£$£*T ofco »*Ufcp o 1 y (A) + RNAl/igi 
cDNAaftfe¥75 4"*_-, 5' 
TTCTAGAATTCAGCGGCCGCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
(G/A/C) (G/A/C/T) - 3' ( 5 2 7 if K) *a£te3f»*C 

f licDNA^l/Ce $ 2 SftttSSl&a 
-fk*lTl^ c DNA®Sfil"7y7'^-^5'fv- > [5' - 
CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGT 
-3' 4 K) t5' -P0 4 -ACCTGCCC-NH 2 - 3' (8 

2 * U*^ K) ] £&££-£fco ft»RlfrfflSMl 0 n 1 **RUt 5 0 n 1 

ifWRlElix tb-T-v/ 5--tf£6Kc DN AoKyijc-ttiffiHlfljtt?? 

-CCATCCTAATACGACTCACTATAGGGC-3* (2 7?? 
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U*^ K) ) ^ ty'CTa qDNA* 'J / 7 --tf £ffll^T*T -> fc 0 £j&tt0£4 
i&50//liU 9 4*CTl^iaffl-f > + jl^-">3>©^ 9 4XT30M, 
6 O'CTS OfSHBU St/ 6 8iC-e5^P^0^ >£3 Oif-r *>Mt 

««0 1 0#© l** 5 96 PAGEICT»*rLfco ±ESM©^5/i 1 

£5 Ofgl&JRU n 1 *ffl^T2|SI@0JtlliKj££fTofco 

§2 ct L, thfn^ 7-4ffifiS?c DNAOEyiJ©— flJtfflttWT 1 EioJf 

ACTCACTATAGGGCTCGAGCGGC - 3' (2 3?^Utf K) 
£JH^T\ Ta qDNA*^ 7 ~tfT0ie<iKjfc£*To fc„ SlEttO^**5 0 
uliU 94°CTl^©^> + a'<-->3>©^ 9 4*CT3 0 8?IHU 6 0 
°CT3 0#WU SiCTS^CO + a's-ys >£3 0 -f 9 Jlfth^ 

SMO 1 0^OlI*5«PAGEi:TjSfWl/fc. 

y;HUfH-^&lt«LfccDNAIIIf>i-*igjRLTft«U T4DNA'J#- 
■tf4ffl^t^7^ ; hX^-pCRI I (Invi t rogentt) O^d- 

->ywm~WAbx. '&h>tiKm*&*.K? 9 -t«UM 1 0 9t*£ra- 

€J!lt/: 0 X-Gal-I PTG-LB-Amp3|E^K6±»=m^Lfc»ttS-C. 
vXc KDNA*I«ttU »#f*tT-jfco m%Ltz?yXi KDNA* 

ffli>TcDNA0Mi2?ij^L^o *0&nu 3' immmi&oikmmnz 
w-r* cDNAK^fc. 

(4) ^^fit h-fD^ 7-tfiei c dn a 5' MJtmmmoww (5* - 

RACE)*) 

5" -RACEfe<DKj£W\ 3' -RAC ESl^CTff-sto -aJifcD N A 7° 

TM 

Ma ra thon cDNA Amplification kit 
KjSftSftfc^'f -7 - JEW I* A B 1 3 9 4 DNA^i^^t^Lfco S 
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|£>li> Marathon™ cDNA Amplification k i t £j$ 
tt*nfc»«ttfcJ:O c dNTP£ffll*fco »Si LTIi, 3* -RACEftOg 

©JfWEJStt, t h • x o/ DN A©E?iJ©— WtfflttW^^W 

7-fcJ;y3' ^i:#jDLfc7^^-/7'f7-iti«^ > 3' -RACE 

CCATCCTAATACGACTCACTATAGGGC- 3' ( 2 7 * ? P 
^■f- K) *JB^fco KJfc*l*£** 5 0 jt£ 1 i UT. TaqDNAif'J^-tf 
*ffll^iiMBfil£**T-*fco SlCli^ 9 41C?l^BO'f>*a^->a>0», 
9 4 XT 3 0#fS> 6 0 XT' 3 ag>|BU &tf6 8 °CT 5 ^©-f g 
3 (JIM * JUllS *$K7 2°CT7^rBl©'f > + ^.^<--> b KZft^Tfc 
l5*»7Lfc, SIc:i^ KJCtt© l 0 #© 1 5 % P A G E KT&?#r Lfc, * 

2@i©l#«KlS*fT-*fco 

t h ■ f- p> 7-4?5Sfic DN A©E?iJ©— SRtfflfflWT 1 @1©^<BRI£»- 

ACTCACTATAGGGCTCGAGCGGC-3' (2 3?^l/tf F) 
^ffi^Tftofco Rl&lU 9 4°CT 1^K©-T > + ^<--> a >©^. 9 4°CT 
3 0 6 0°CT3 0 8>IBn 6 8X^5^11®^ 3 >£3 0 

9 frff^* ft^tw7 2 < CT'7#Pe3©'1' V + a.^-S' s >£froTJgj££&7 
L/Co KJ£8^ &.&m<0 1 0#©l**5KPAGE-C*WfUfc. y 
itiHL/ccDNA^[UlRtT!ttlS}L, ^5X; F^^-pCRI I © ? n — .r. 
>^f»lfcK#ALfcfc, Ibtltffl^^^-e^tMJ M 1 0 9#£ 
JBfNE&Lfco X-G a 1 - I PTG-LB-Amp*^*ttS±{caiaLfcWtt 

tEl^ ^vXi KDNA*I»lfe. iSl/:/7X; KDNA-^ffll^it/f* 
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CD 5' *»R«*©E?IJ*Wi-*cDNA»f>i-*||fc 0 



(i) t h . roy dn a©$*# 

? 7 h • to/ y-vm&n&ittzw&itzntmm, pa-his 

^L^cDNA7^y? 'J -£ft$Lfc 0 C®7^7'7 «©hTPC 5 

cmmvmpm^i n ctiitj£E©hTPc 3 (se^jg©se^j#-^- 1 2 ) 

^7-4LTffll>fcPCRitt*yo-yi:LTX^ t h • 

f- d / 7 - "tf g £ MflHs*£dl c D N A L /c 0 

PA-l»bp o 1 y (A) + RNA^fc, fiPt>> «1 0 8 

^-h'J'7A(pH4. 0) £toz.xmmifc 0 Mc$?&:t©7k 

Jdx.TSS[L < ilftU 9±»ffl#H*ls|JKl,fc. @iR t/c 7 Klirlp 

gft©-f v^d/nV -/H&SttU - 2 OJK"ClB#|g#*lLfcSK a^K*ff 
.fc. nt>tltztt.$£%ll£nvyT-i?>4 7**5/7*- h»«IIJ&JJ?U ^ 
S©^ 7 7D^V -/l/*iD*., - 2 OflTClBSMBIftiPLfc^ atM-ttKJ; !3&. 
RNA^EJJRL/Co 

iRNA^lmM EDTA> 20mMMJxM (pH7. 5)IC&8?U 
7 0°C. 5M©f!MI^> 7jc±r^L/c„ :o**i:NaC 1 Jgffi&ftttft 
#0. 5M{r^5ck9^S0X.T> 01 i g o - dT-tr^D-7^!7i ( t y p e 7^ 
1 cmx 1 ciru Pharmac i att) 1 mM EDTAfcekO'O. 

5M NaC 1 £#fr2 0mMM*tSSI»lHft (pH7. 5) T*7i^ 
$®ifc£7KTi££#iS£ig£iiLTp o 1 y (A) + RNA^#fc 0 

C©poly (A) + RNArt^S t r a t a g e n ett© cDNA^)S*9 h 
£JB^T c DN A^tBISL/Co 1st s t rand^^-fv-iLT? 
y^'A^ + lJ-^- • :t D ^ 7 ? l/^-f- K£* 'J 3d t /7^v-0j3|^MI 
Jt*2 j/MflOiTfTofco T 4 DN A # 'J t 7--t?*ffll*T c DN A3fc«©¥ri 
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-ft * *t o fc , *^i:E c oR I r ?-? 9 - *tt1®\stz 9 KfcMty* 
SephacrylS-50 0 *5 AKgMU *K£®E c o R I ~T # ~f 9 — 
t^X©/h*^cDNA*Bft^o cDNA£x*y-;Ufcj^T[BlJKU A ZAP 

cDNAi LfcAZAP7r-^DNA*, S t ra t agenett© 
GIGAPACK GOLD] II*-; h^ffl^T, 7 7 -^ff^°-; ^-^ 

ftl 0 055©7r-y^D->***K^l^»«C 6 0 0 h f 1 Atfc(C&& 

3f UIRofcl/7*'J 2tfcf^«L, ^S^'7;^'J®ll/;o h T P C 5 t 
hTPC 3^7°7^-7-«b LTffl^fcP CR^£ 32 P»UT7°p-7'<!: LTffi 

-?£[I]JRU ii<£^T'?o-WbL^ n/c c DNA^^r-i-t- 7° 

7X; F (pHBO K pHB04) n vivo excision feK 

7*5* * FpHBO K pHB 0 4 Koi>TiMH»*WWtt0*flMR Lfc <t £ 
5 % 1. lkbp> 7. 4kb p © c D N A^flr A$ tiTfc 5 . 0 4K^-T 

*fMRlU p H B 0 1 > pHB 0 4©DNAEyiJ*#9feLfco £©DNAE?'J£ 
*A-U CCD + J-C^ffliJOX K>*-g-tf*7\tt*-7*> • U-r 

(2) thfo^7 — tffifiH c D N A©^#-±fi5K?"J©&f# ( 5 ' -RACE 
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11(1) T»6>nfcDNAB&JI*EWa0>Efl!#^l 3 IC^fDN Ag£?lJ©9 £ 
&$#-t7 5 6#iJKROffiyiJT*ofc*^ 5 -y H • -td^ k <D— 

3S > l£#tfTl*S£#*.&*i;fco *CT> Sii:5' #J©mRN A(DE?lJi:oi> 
T 5 ' -Rapid Amplification of cDNA Ends 

(RACE) SfcfcJB^TfcfftUfco 
5' -RAC Efeli. Clontechj±C5' -RACE + y^fflK ? 
- a T;HC?£t^ffofco XSC1) (CfeH^TPA- llfflfl&fr&ft&ttfcp o 1 y (A) 
+ RNA2n^ K?iJS©ffiiW^l 3©Mlfttl 1 6 5- 1 1 8 7#i©§0 
#iCtBffifi<}4-DNABE?iJ0*'J =* ? * U** K^7^f7-TLPCM3 
1 0 pmo 1 imL/c&»C&#L/c 0 5j£ig£teKjfilE^#* 

(GIB CO B R L tt© Superscript I I ) , ? ? U*^ K\ 
ao c a«f«*lin*.T4 2VXim^^M^ B EDT A£;&D;iTHtfr£#lt£ 
7^rt U*&aTl|fiRNA*##gU >f Vfw*J -^ttK^fr^Tli 
icDNA^IStlfco -© c DNA©^gK, 5' -RACE17V 

•h--f^y{-7- [5* -P ( + ) ANC] 4 pmo 1 £RN A 'J#--t?£ffit^T 

TLPCM3?2g?/7'fA$tl, $^>(C3' ffiC7>*-DNAE 
^lJ^#iD*tl/c^c DNA^HItlT, 7>*-DNAi:ffl1fteft:* U =f J 
t \/** Y-fvJ V-RACE-PRM2 E^ClEyJit 1 3 
1 0 2 4 - 1 0 4 6 ©l»^i:ffi*tWttDNAEy!l©* 'J =f * ? K7 , 7^v- 
TLPNEi*|fll>T, PCRlCJ:*DNAJ*e*fT^^o Kl5fc»±2 0#ffll 
t©ficDNAi#* lOpmo 10/7-fv-,!:^fl\ G1BCO BRL 
tt©T a q # 'J / 5--lf*ffl^TjS#©-7-a. 7;H:f P CR*ffofc. fc 
£U ##*WttDNAitll*«tt*fcJ!>fc, StStev^ 7^ • h • X*- 
hfcTMteUfcft, 94tT30»s 60^CT1^ 7 2Xt2^0f-f?;^ 
3 5E!i!>>lLfco 

P C Rlft^pT 7 B 1 u e T ^ ? * - JgMD N A ©if A * ftfc 
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DNAEJiJ^fLTl^Co Ctui©? d->©9?>^ if a - 5 

RACE-L 4tt0 4K^r&fiKl££-fSfc© , e*ofco ETfl^OE^JS^ 1 3 
5 6- 1 5 8irM*fe3 K>*^SL, * 6»i±iilE©IPIi;<««#-t 
14 4-14 BKH— 7U-A®fc#3 K>*<££Lfco 18*6= K>©5' #J± 
J3K1 5 7 b p i»(i$ttfcDNA<DfiSa<li«i$— ^85© 

mRNA©5' JSKttlfc-f * c D N A nJtBtt*<£G^ 4 #x. £ ftfc 0 



®6M (EJiJ^OE^iJS-t 1 ©7 i 1 7 - 3 4 5_#B KffiST S«P# 

#'J<7?-K) iOM^Sei! (GST-p80hom) **RM£ffl^T$S?B 

£®»£Saff (6 Hi s-p80hom) i ItM^, fMK LfcitftiP& 

•b?S6!g£f»r£* H * o-*;l/ffifc (BnjJSoEWt^ 1 ©7 i yffi?#-^2 1 7 

£-f\ M^?^ i K ^ ? ^ — p GEX2T (Pharmac i aft) 
IfSina I Hindi I 1 'J 3** 2 1/** 

K • 'J>*-£«»AU ^^-pGEXHl 2£fP$iL/c e Z<D<??- 

fcspffrffcU * *K*UR#fRH i n d I I I -eSJKLfco 7 v V - tvJ 

^--IffiSflc DNABf^tf^^Z J KR a PC 5 3£$iJ|«f£B a m H I T 

»#H i n d I 1 I KT* ^KOTUTx # >J 7 ? 'J ;l>7 ; K • y>U««8c|frK 

ttLTy y V - TV / 7--tfgS!gc DNAOSt^DN ABffr (E?'J^©E» 
-5§-l ©$®#-*f6 4 8 - 1 0 3 4 K*B^-t£&3 90bp©HindIII- 
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B a m H I * %¥ffi*m<D D N A »?Jt) *mi&Ltz 0 \>X±.\Z & O^btl/c 
H i n d I I I -WSOpGEXH 1 2^^-t7y l« - td> 7-l?S 
eHcDNA**DNAW>{-t*DNA5-f y-5/ a (Sjfife) 

Wifcll^fPfiScU aEU^&^&X-T^X ^ K*ffWLTl^pGEXp8 Ohom 
/ J M 1 0 9*a$?Lfc. 

P GEXp80hom/JM1094, 7>b°->'J >£^-fr5 0 m 1 CD L Big 

$bi:37°CT'l Wtb^ IPTG^MO. 3 mMJ'ttSJ;? IC 
flD*^ S D S-PAGEWift4 4 kD afflGST-p 8 0 hom^M^S 
tffc„ GST-p80h om£3£?S£-£fci&;$>-&;i;*:JISliF r a n g o n i <D 
(Anal. Biochem. % 210^ 1 7 9 N 1993) KftoT. A 

h 5 h > X - 1 00 £fl|];trt:8K ^;l/^ft> • -t7 7 o-X ■ f- X 
(Pharmacia it) £iOx.T!@!® U*: 0 41CT4 0#!Bffi Ltt*< 
fcSK t: - X£ 1 % h v h > X - 1 0 0 'J >ffe&ftffi (PBS) 

tT^^Air^JRL/Co t"-Xi:^LtGST-p 8 0 h om£2 5 mMit7C 
iJ/^^ft^^O. I%h7-f h>X-l 0 0£^frH e p e s $®$T;fg 

Jftffi Willi* 1 0 0m l**dOfi*!H*#^6 0. 7mgOGST- 
p 8 0 h om«^tlt. GST-p80hom£ho > t" >*Qg-T 3 C £ K «fc 
9. »-£ffifiHW\ SDS-PAGEfcfctf S£frtt©#^fi!&<#j2 9 kDa® 
GSTiftl6kDa©7'yh • r n > 5 -HfSSgrr^ (ETO©@2?"J#-S§- 1 
C^t7 y h • roy 7--tfgfi@i:*J^T7 i /tt#-£2 17- 3 4 5KffiS 
lJ-*£&7» 0 2oi:»n/:» fc#*PVDFJRliB£ft&SLTN3MS©7 

tmmiKo #Sft2. 6 k gCB^fcfcJIiftfl-T-^E (R 1WR 2) 

41 



WO 98/07838 PCT/JP97/02904 

^Ct-jT 1 1 00/ig©GST-p80homi7D'f>h • T v? a 

7X; KR a P C 5 3 *«IJRR**H ind I I IMBamH I TSJBrU 5 
h • rn> 7--e'SfiKc DNA©ift3 90bp©HindI I I-BamHI 
©DNAIffJt (W.^momm^rl T&®#-§-6 4 8~ l 0 3 4 tftm+Z) * 
]£JiU :®i)i^pBlueScript (m^tt) ©H i n d I I I - 
B amH I p-->^Lfc 0 {MKBINRX h o I &tfN o t I 

Ts C©7'7X; >y h • "TP / 7-fiegc DNAOMff 6 4 8 

- 1 0 3 4 (MByiJS©@S^JS-t 1 ) I^HStSD N AHJrtffcS'frX h o I - 
No t I DNA*rJf*#JiU flHJRBftS a 1 IS^No t I L*£*l7° 
7^; K^-pProEX-1 (Gibco BRLtt) tDNA7-f f — 

l^«If JM10 9 ^liaito T> t°-> "J >»&©? d- 

F^fltl>5pP roEXp80hom/JM10 9^U; 4 

P ProEXp80h om/ J M 1 0 9 > t° •> 'J >*^tf 5 0 m 1 ©LB 
JSifeK&HU 3 7*Ct-ftfii^lLfc. ^BC©^»^f^IL;^±tilTl 0 
teflrJRU *&lc3 7iCCmiBi&*Ufca, lPTG4ft»IJtlmMi:tt« 
lwj!)DX.X> SDS-PAGET*flftl 8kDa©6Hi s-p80hom 
6Hi s- P 80h ora^%I^fcfi^i«|^, 
Q i a g e ntt©7°P h 3 T 6 M^7- i? >*SBf*^tr^««f«H 
»HU N i - NT A-7#d-X (Q i agentt) TSUflL/fco tf-X£& 
ifH,fc8U IS-&Lfc6H i s -p 8 0 h om*6M£#££tfpH4. 3©T r i s 
/'J >i8IST»liilfc. »J!*ftfc6H i s-p 8 0 h o m£#if1Sfl-£ + 

42 



WO 98/07838 PCT/JP97/02904 

tz 0 ±7fK7 7-f *f)\t\ 0 (B i o r a dj±) 6Hi s-p80hom 

^^□X'J^ U/;7 7 -f -T* • t"-X*fERL-fc«, JftSWfctt, 10 0ml 
#© P ProEXp80hom/JM109 ©#M#fr £ 0 . 7 m g © njfg# 
© 6 H i s-p80h om*<j|?»n> ^©95 %«±A<7 7 >r Y;l/ 1 0 K ? o X 

TAntibodyJ (Ed Harl ow^l, Cold Spring 
Harbor Laboratory Press) lcSB4fe©^feJI^o T> GST 
-p 8 0Tftffi*tlfcR 1 ©7SIHB©iife8E]liLi*2m 1 fr£ 1 7 5 a g (R 1 
- 4 1 d ) > R 2 © 7 M i © j&ft&lfiirf 2mlA^86«g ( R 2 - 4 1 d ) 
©tfctt£*»fco :n^8WG STfcttLT; 7»hfD> 
7--t?56R (E?!l£©EBI#-5 1 fc^"? v h • xo> 7--tf§6K©9 
7 = y®#-^2 1 7 - 3 4 5 IC*^ -*"*$#) KftZEBtZZtZs 0 * X ? 

tf«fiK#JMfc{*©»fll 

cDNA#, HRHC5y h*fclit h - fD/7-fieg^3- KlTl^: 

R 1 <D%&mM%fr t>7°Pf 'f >A-ir7 7D-X (Pha rmac i a 
ft) gG^iSl (PI-1) , :©IgGiR \ to'&fi&Mltfr 

^#£ft£*fSS! 1 gG, R 1 - 4 1 d (fcaEMJ6&7»fcjliLi»**) SJ/R 1 - 

1 1 6 d {ftmmw&ti easunutft*) ©3*is© i gG^ftoynr^ >a 
*7 7D-xi;3- h btco t mpjmh&ii**pa- im&o^ ? Ufa 6 

*AH 6 6 FttHS**^ Counter &©2f& (EMBO J . „ 1 1 „ 
1 9 2 1 , 1 9 9 2) i:^otS 1 0 0 fttB&£lJi§!» Lfc„ c © 35g J: 
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Cl%CHAPS/lxHyp offltMWL (C o u n t e r £ N ±JSH2:) £#0*. 
tzm&Ml 5 0 ti UZ^ 5 ju g OI gG^3- h Lfc±E7"ax-f >A-t?7ya- 
7; • k"-X*Ufli N 4tTl. 5WMlfc 0 0. 596CHAPS/ 

1 xHy p o«i«Tft»Lfc**<5t"-X*fD^ 7-tffiC»i:»»l/T, 

f-n y 7--tf®S5ttli> Tatematsu t>®~fi : fk (Oncogene. 13, 
2265-2274, 199 6) Kftl^ Orf+j/y^. y&Iffid U T P t^J =f 

bpTG3 (Biotinylated 5' - 
GTAAAACGACGGCCAGTTTGGGGTTGGGGTTGGGGTTG 
-3' ) *Jfll\ ^0. SmMOtyft*^?^ U*^ K (TTP, dATP, 
dGTP) 3 O'CTlBJHKlSStffco SUtKlSliififJO E D T A 

— EDC (Si gmaftgg) tffi^tx h U 7° h T \z if > (G I B CO 
BRLtt*) £#«J HI! 9 6ft-?^o^?-7°U- N (?*7) 

a* II 7* d «y * > r&lj AOj^ftftiU) £ 

|1>X3 7 < CT2fiFfBl7*D-y + >^U^: 0 ±f£©&7x;UK, TB ST^fRLfc 
xn> 7-^#IM[C>4ft2 5 ££ 1 ^iDX.T> 3 7 °CT 3 0#&&LT7°U- h 

&7 x;U£&f£L^&> 20mMTris-HCl (pH8. 3) > 75mM 
K C 1 > 0. 0 0 5%W-K 1. 5mM MgClg, 4/iMCbpTG3, 
1 /zMCt'J ? l/tf F^H7- N p T A G # > v (5' - 
CAGGAAAC AG C T AT G A C C C C T A A C C C T A A C C C T A A C C C T 
-3' ),&*50jzMCDdATP, d C T P N dGTP. 25*/M©TTP. 
1 jKM©^^*'>y-> ~ d UT P U >W ALij^^ttiS}) . a 
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#g y (G I BCO BRLtiS) *-£tr P C Rfiffitt*lHI 9*^- 

PCRt-vM^^7-^i^TPCRltlg^o/;( 9 3^C?3 08\ 6 9 °C 
V3 0 8\ 7 2°CT 1 3 ^-f^lO 0 

5 OmM^ h 'J tfAJKfr* (pH9. 6) *lK5mg/m 1 C|fl$lL 

tc i o o jt/ 1 /•> * A/toateTra-aau 3 7^ct 1 ^fimltx n/^h7f 

Al/fiMll^aU 3 7X-C2B#Pb17'd .y + >^L/Co -0^x;KC, 
TBST2 0#i::#ffiLrt:P C R£«&* 1 00/i 1 / x ;l/foJoi, 37TT 
3 0#«£LT7*U- h Cfe-^S-a-fco $ ^^iHl 50/; 1 x Jl/ 

©0. 0 5%Tween20/TBST5WLfc^ TBSt*5 0 0 0^t 

AliJ^rt) 7°CT3 0^fSl/:c 7°U- h£ 1 5 0 /z 1 x ;U 

(DO. 05«Tween20/TBST5@iSfefW:t, 0. lM^x^/-^ 
7;>«(pH9. 5) T 1 0 OftftRUfcC S PD (D i s o d i urn 3 

- (4-me thoxy sp i ro (1, 2-dioxetane — 3, 2 - (5 
-chloro) t r i eye 1 o (3. 3. 1. 13, 7) decan) - 4 

- y 1 ) phenyl phosphate) (Tropi x^tW % 

* I g G ( P I — 1 ) h Lfck*-Xlittxay 5--tfffitt*<?&£B«>£ft 



45 



WO 98/07838 PCT/JP97/02904 

x □ y ^ - -tf se@#^tn;^oM 

5 0 0^0© 7 v Mff*S*AH 6 6 F£Bfl&£> «#f»r*-5 v'teJfcjfofl* 
(dFCS) 1 0 96*^t?>f-*->^^^ / <y3SEftMEM (DMEM) T 

Tffl^fcO. 596CHAPS/1 xHy p o }* iH Lfc 0 ft^RlO 

MtS[fwffi^"r'5ffll±i^l-*n^"C4 0 C-C2^TOSt/Co 8fc#tt, L a e mm 1 i 
(DSDS gtt&W^iO^TiOfV ■ gEtt U 6%SDS-PAGE 
y/^ftStl^Lfcgt, ENHANCE (NENttS) WfflfcK"? ^ 

to^77 -r -lift btzo W^I, $ft&Jforf&* I gGjSllLfct^^H: 
(0*, ft3 0 0 kDa Oi^tttt/O K#tt*3tlfc. 

HJfe0»J7 : bh-fD^7-tI6fmRNAObh JSilSS C5Iti8li: fc It 

C 1 o n t e c httfflMu ltiple Tissue Northern 
Blot &U\ Human Cancer Cell Line Multiple 

Tissue Northern Blot thfo> 7 --fr'S 

figmRNACt HBUBja&^iEttiaUfcl-fctfifftS^^WUfco 7°a-7*<!:L 
TliSlii0<J2<Dlg(l) THbri/:t h • -ray 5--e'SeSitf5^c DNABEfrM" 

(@e?ijg©5e?y#-t2) £ 32 p*£!8lt/bi\ Mr'j^*-'> 8 >i*5 o%7 

*A^7 S K#£TK4 2'CT-S^o/Co MB*0. 1 96 S D S * 

x&tfO. 1 x SSPEW«l,/:tl^ hrW77^- 

*o»*. i&> mm, i> ttjiu inm> /Mis *»s >i>88s j&su mu jh\ # 

fc®5, Smi'Ot ME#M$4l*©po 1 y (A) + RN AKIiHjJUtt 1 0. 
7 k b©/<> K^&fcU^ft^o * fc* t b$£3fcftBJfet*fi^® p o 1 y (A) + 
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RNAC7'D7 10. 7 k b©'<> KKfln*.T, 8. 6kb®gl^ 



:5»h r n> 5-*5eK©«l!i£4HMI©iai£ 
3xl0 9 |fl7y Hff«**IIBia*AH6 6 F«ISfr£Co u nterb© 
^ (EMBO. J , IK 1 9 2 1 , 1 9 9 5) ir^oTS 1 0 Ottfflft&H 
»U. -ft*, TMG«a« (10mM T r i s -ftl pH8. 0, ImM 
gftv^'^^^A, 1 mM S?f-*XU-T 1 0 %?'y -tr n - ;i0 TJS 

Ktt) 5mM KPM (0. 25mM 'J >mz.fcm—h 'J -7 A, 

4. 7 5mM 'J >K— *3tf— * 'J OA, 5 0mM M^'JfA, 1 mM 
inl'ffc "7 ^ ^->9 A, 1 mM ^ftXI/O-A, 10%/Hd-;I/) tift# 
ft, 0. 5M kPMfifc (2 5mM 'J 'J 4 7 5 mM 

U Vtt— TMfc— * 'J 50mM M*'J7A, ImM ig-ffcv tf* •> >7 A N 

ImM -^ftXl-f 1 0%^>J-feP-^) £fl3^fcjafif$&aj£*T ->*:,, 

xn> 5— iffStt*W-T51i^**». 5 0mM tg-ffcrt U * A£#trTMG 

t, f0/7-t'ffi14^t5I^^ifc, 0. 5M i&it* U A t 1 mM 

(Zn 2+ ) +i/-h77^-f^7A 0SS£>w v^-j-f >?\ 

7>ttSW28D-^-, 2 5 0 0 0le]g, 2 4 B#F<3) K#Lfc 0 

jfc, toy 7--t?fgtt£ffiM©*5S6»£ IT44 S ©j5t»««[4:^-r 
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ftbtis ^O^fiteift 1 5 0 0 k D a tfWSftfc. 

/iJ-tro- ;l/«fi4gEJHHl^l»-C& l; 6%SDS-PAGE 
T#«£U £«6fl|4T]|![#Lfcffl&;t7 -y h • ray 7--t?S6ffK2*-rs«l#* 

JC I* 3 o K (SDS-PAGE±0^Ili^2 4 0 k D a, 
2 3 0 kDa, 55kDa) *«tBJfgtlfc, CO? % 5 5 kD a KliSMB 
alUfcK«fct> 2 4 0kDa*fctt2 3 0 kDaOieS0^SiftT*5:i* 
WBbfco -Oil£*J:tK v -y h • ra^ 5 -4ffi6fH: I* 2 4 0 kDaOSG 
OKT Tp 2 4 0J UT8ti&£ ft fcfe©£, 

2 3 0kDa©SGK (ETF Tp 2 3 0J t*ti:4t)*S) £Jj5c#£UTfl£ 

P 240ip230 ©£f£iS*i£i^S/.:i6, M©^* • f x-f^^ 
ftofc, 1 0 cm??**-? >y i^l^Wc? -y hffiM»AH6 6 F 

£fflBS£ 2 5 0 /iCi /m 1 © C 35 S] ^ f-^-> (iSSgT ran 3 5 S - 
1 a b e U I CNtt) t 1 0 %4^y3Jl*t (JRH A^^i^ti) £ 
-g-tfl m 1 ODMEM^i vXx-T ^OT^t'Ji 

fijft;L5 -y h • roy 5-H?5&Kfctt*S*MWi<**flU^ ^Jfc0>] 4 <h 

#£ft^&*gft:P£$!£6%SDS-PAGE, &l^T'*- l>7^t/77^- 
ti^L/Co *©)&£> '<J\/7.v'<JU&® (OBflSI) Tl±ftgEtt!S££ft/c©{i£K 
p24 0T*-5fc, (K 3, 6B#p^) |: P 2 4 0li«^U. 

p 2 3 origin bfco :<o:t*6> ? ? h • -f o «u«> 

p 2 4 0 *■£&*£© KGHt LT^^n, *©&«££*7Tp 2 3 0 ^t 
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v -y YsE1&m&RV : 7 v hflfJS**M»AH 6 6 F«+© P 240/p230 
©#£Jt£x v--tr?£&«!:©tB|l8£f^fco ?y MfrHU ffttU 

HXiJ!AH6 6Fiia*6Coun t e r&Ojft (EMBO. J> 11, 
19 2 1, 1 9 9 5) «^TS 1 0 Offllijtt&MU 8 <k EM* 

ICS/-? 'J >t7 7 o-7CL- 6 Brt5/»l=TS5#*JMRLfc 0 £xo/ 7— tfSB 

^/d 7 hfti:J:5p 2 3 0/p 2 4 0#&Jt, *> «fcJ>\ rn^ ^--tfgttffl 
»J££fTofco *©*&£* xoy 7— IfgttoaiSOJHWift^tOJ: 0 AH 6 6 F 

mm, mt-*o> MTttiaaisftttfrofco p 2 3 o©££jt 

tt^UffiK AH 6 6 FfcBlfe, fFJ»T£>o*: 0 fit 14 £ A, £' p 2 3 0li 

p 2 3 O^SttS, P 2 4 OliTO&S!©? ? h • fo> 7-t?'Sfif ^Mt 
15!©p 2 4 OTfcfifcSnfcJHMli: LT£/j5<;*ft^ Z<D'&®ffiZ$:lfT p 2 4 0 

iefOf7'a--y h*<SttSi3«tCf^ettS!TttS D S U 7^ 'J ^7 ; K 
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ffi?ll©*3 : 8215. 7;;t= 2 6 2 9 

K?njO®S : c DN A 

AGCTCCGCCC CTCCCCTTGC CCAGCCTCGC CCCTTCGCCT CTCTAGGGTG TTGGTTTCCT 60 
TTCAGTTCTC TTTCTTCAAC CTATCCACTG GCTGACCTAG GCCGGTTTCT GCTCCTTGTT 120 
GCGGAGAACC AACGCGCCCC TCACTGTGCA CAGCTTTTCC AGTCCCGAGC GCAGGCACAT 180 
AGAGATTGTG CTGCCGCT ATG GAG AAA CTC TGT GGT TAT GTG CCT GTC 228 

Met Glu Lys Leu Cys Gly Tyr Val Pro Val 
1 5 10 

CAC CCA GAC ATC CTC TCC TTG AAG AAT CGG TGC CTG ACC ATG CTC TCT 276 
His Pro Asp He Leu Ser Leu Lys Asn Arg Cys Leu Thr Met Leu Ser 

15 20 25 

GAC ATC CAA CCC CTG GAG AAA ATA CAT GGA CAG AGA TCT GTC AAC CCA 324 
Asp He Gin Pro Leu Glu Lys lie His Gly Gin Arg Ser Val Asn Pro 

30 35 40 

GAC ATC CTG TCC TTG GAG AAC CGG TGC CTG ACC TTG CTC CCT GAT CTC 372 
Asp He Leu Ser Leu Glu Asn Arg Cys Leu Thr Leu Leu Pro Asp Leu 

45 50 55 

CAG CCC ATG GAG AAA ATA CAT GGA CAG AGA TCT GTC CAC CCA GAC ATC 420 
Gin Pro Met Glu Lys He His Gly Gin Arg Ser Val His Pro Asp He 

60 65 70 

CTC TCC TCA GAG AAC CGG TGT CTG ACC TTG CTC CCT GAC CTC CAG TCC 468 
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Leu Ser Ser Glu Asn Arg Cys Leu Thr Leu Leu Pro Asp Leu Gin Ser 
75 80 85 90 

CTG GAG AAG CTA TGT GGA CAT ATG TCT ACT CAC CCA GAC GTC CTC TCT 516 
Leu Glu Lys Leu Cys Gly His Met Ser Ser His Pro Asp Val Leu Ser 

95 100 105 

TTG GAG AAC CGA TGT CTT GCT ACC CTC CCG ACT GTA AAG AGA ACT GTT 564 
Leu Glu Asn Arg Cys Leu Ala Thr Leu Pro Thr Val Lys Arg Thr Val 

110 115 120 

TCG AGT GGC CCC TTG CTC CAG TGT CTT CAC AGA TCT CAT ACG GCA CAA 612 
Ser Ser Gly Pro Leu Leu Gin Cys Leu His Arg Ser His Thr Ala Gin 

125 130 135 

GCT GAT CTG CGT GAC CCG AAC TTT CGC AAC TGC CTG TTC CCT GAG CCT 660 
Ala Asp Leu Arg Asp Pro Asn Phe Arg Asn Cys Leu Phe Pro Glu Pro 

140 145 150 

CCT ACC ATA GAG GCT CCA TGT TTC TTG AAG GAA CTA GAC CTT CCA ACT 708 
Pro Thr He Glu Ala Pro Cys Phe Leu Lys Glu Leu Asp Leu Pro Thr 
155 160 165 170 

GGA CCC AGG GCC CTG AAA TCC ATG TCT GCT ACA GCT CGA GTT CAG GAA 756 
Gly Pro Arg Ala Leu Lys Ser Met Ser Ala Thr Ala Arg Val Gin Glu 

175 180 185 

GTA GCT TTG GGT CAG CGG TGC GTC TCA GAA GGA AAG GAA TTG CAG GAA 804 
Val Ala Leu Gly Gin Arg Cys Val Ser Glu Gly Lys Glu Leu Gin Glu 

190 195 200 

GAA AAA GAA AGC GCA GAA GTC CCG ATG CCT TTG TAC AGT CTA AGC TTG 852 
Glu Lys Glu Ser Ala Glu Val Pro Met Pro Leu Tyr Ser Leu Ser Leu 

201 210 215 

GGG GGA GAA GAA GAA GAA GTG GTG GGG GCA CCG GTC CTA AAA CTC ACA 900 
Gly Gly Glu Glu Glu Glu Val Val Gly Ala Pro Val Leu Lys Leu Thr 
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220 225 230 

TCT GGA CAC TCT GAC TCT CAC CCT GAA ACC ACT GAC CAG ATC CTG CAC 948 
Ser Gly Asp Ser Asp Ser His Pro Glu Thr Thr Asp Gin He Leu Gin 
235 240 245 250 

GAG AAG AAG ATG GCT CTC TTG ACC TTG CTG TGC TCA GCT ATG GCC TCA 996 
Glu Lys Lys Met Ala Leu Leu Thr Leu Leu Cys Ser Ala Met Ala Ser 

255 260 265 

ACT GTG AAT GTG AAA GAT GCC TCC GAT CCT ACC CGG GCA TCT ATC CAT 1044 
Ser Val Asn Val Lys Asp Ala Ser Asp Pro Thr Arg Ala Ser He His 

270 275 280 

GAA GTC TGC ACT GCG CTG GCC CCC TTG GAA CCT GAG TTC ATC CTT AAG 1092 
Glu Val Cys Ser Ala Leu Ala Pro Leu Glu Pro Glu Phe He Leu Lys 

285 290 295 

GCA TCT TTG TAT GCT AGG CAG CAG CTT AAC CTC CGG GAC ATA GCC AAT 1140 
Ala Ser Leu Tyr Ala Arg Gin Gin Leu Asn Leu Arg Asp lie Ala Asn 

300 305 310 

ATA GTG TTG GCC GTG GCT GCC CTC TTG CCA GCC TGC CGC CCC CAT GTA 1188 
He Val Leu Ala Val Ala Ala Leu Leu Pro Ala Cys Arg Pro His Val 
315 320 325 330 

CGA CGG TAT TAC TCT GCC ATT GTT CAC CTG CCT TCA GAC TGG ATC CAG 1236 
Arg Arg Tyr Tyr Ser Ala He Val His Leu Pro Ser Asp Trp He Gin 

335 340 345 

GTA GCC GAG TTC TAC CAG AGC CTG GCA GAA GGG GAT GAG AAG AAG TTG 1284 
Val Ala Glu Phe Tyr Gin Ser Leu Ala Glu Gly Asp Glu Lys Lys Leu 

350 355 360 

GTG CCC CTG CCT GCC TGC CTC CGT GCT GCC ATG ACT GAC AAA TTT GCC 1332 
Val Pro Leu Pro Ala Cys Leu Arg Ala Ala Met Thr Asp Lys Phe Ala 
365 370 375 
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CAG TTT GAT GAG TAC CAG CTA GCG AAG TAC AAC CCA CGG AAA CAC CGA 1380 
Gin Phe Asp Glu Tyr Gin Leu Ala Lys Tyr Asn Pro Arg Lys His Arg 

380 385 390 

TCC AAG ACA CGT TCC CGC CAG CCA CCC CGC CCT CAA AGG ACA AAA CCT 1428 
Ser Lys Thr Arg Ser Arg Gin Pro Pro Arg Pro Gin Arg Thr Lys Pro 
395 400 405 410 

CCA TTT TCA GAG AGT GGG AAA TGT TTT CCA AAG AGC GTT TGG CCC CTT 1476 
Pro Phe Ser Glu Ser Gly Lys Cys Phe Pro Lys Ser Val Trp Pro Leu 

415 420 425 

AAA AAC GAA CAG ATT TCG TTC GAA GCA GCT TAT A AT GCA GTG TCA GAG 1524 
Lys Asn Glu Gin He Ser Phe Glu Ala Ala Tyr Asn Ala Val Ser Glu 

430 435 440 

AAG AAA AGG CTA CCA AGG TTC ACT CTG AAG AAG TTG GTA GAG CAA CTG 1572 
Lys Lys Arg Leu Pro Arg Phe Thr Leu Lys Lys Leu Val Glu Gin Leu 

445 450 455 

CAT ATC CAT GAG CCT GCG CAG CAT GTC CAG GCC CTG CTG GGC TAC AGG 1620 
His lie His Glu Pro Ala Gin His Val Gin Ala Leu Leu Gly Tyr Arg 

460 465 470 

TAC CCA TCC ACC CTA GAG CTC TTT TCT CGG AGT CAT CTC CCT GGG CCA 1668 
Tyr Pro Ser Thr Leu Glu Leu Phe Ser Arg Ser His Leu Pro Gly Pro 
475 480 485 490 

TGG GAC TCT AGC AGG GCT GGG CAA CGG ATG AAG CTC CAA AGG CCA GAG 1716 
Trp Asp Ser Ser Arg Ala Gly Gin Arg Met Lys Leu Gin Arg Pro Glu 

495 500 505 

ACC TGG GAG CGG GAG CTG AGC TTA CGT GGA AAC AGA GCT TCT GTG TGG 1764 
. Thr Trp Glu Arg Glu Leu Ser Leu Arg Gly Asn Arg Ala Ser Val Trp 
510 515 520 

GAG GAA CTC ATA GAC AAT GGG AAA CTC CCC TTC ATG GCC ATG CTC CGG 1812 
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Glu Glu Leu He Asp Asn Cly Lys Leu Pro Phe Met Ala Met Leu Arg 

525 530 535 

AAC CTG TGT AAC CTG CTG CGG ACT GGG ATC AGT GCC CAC CAC CAT GAA 1860 
Asn Leu Cys Asn Leu Leu Arg Thr Gly lie Ser Ala His His His Glu 

540 545 550 

CTC GTT CTC CAG AGA CTC CAG CAT GAG AAA TCT GTG ATT CAC AGT CGG 1908 
Leu Val Leu Gin Arg Leu Gin His Glu Lys Ser Val lie His Ser Arg 
555 560 565 570 

CAG TTT CCA TTC AGA TTC CTT AAT GCT CAC GAC TCT CTC GAT AGA CTC 1956 
Gin Phe Pro Phe Arg Phe Leu Asn Ala His Asp Ser Leu Asp Arg Leu 

575 580 585 

GAG GCT CAG CTC AGA AGT AAA GCA TCG CCC TTC CCT TCC AAT ACA ACA 2004 
Glu Ala Gin Leu Arg Ser Lys Ala Ser Pro Phe Pro Ser Asn Thr Thr 

590 595 600 

TTG ATG AAG CGG ATA ATG ATT AGA AAC TCA AAA AAA ATC AAG AGA CCT 2052 
Leu Met Lys Arg He Met He Arg Asn Ser Lys Lys He Lys Arg Pro 

605 610 615 

GCC AAC CCG AGG TAC CTG TGC ACC CTG ACG CAG CGG CAG CTT CGG GCG 2100 
Ala Asn Pro Arg Tyr Leu Cys Thr Leu Thr Gin Arg Gin Leu Arg Ala 

620 625 630 

GCA ATG GCT ATC CCG GTG ATG TAT GAG CAT CTC AAG CGG GAG AAA CTG 2148 
Ala Met Ala He Pro Val Met Tyr Glu His Leu Lys Arg Glu Lys Leu 
635 640 645 650 

AGG CTG CAC AAG GCC AGA CAG TGG ACC TGT GAC CTT GAG TTG CTG GAG 2196 
Arg Leu His Lys Ala Arg Gin Trp Thr Cys Asp Leu Glu Leu Leu Glu 

655 660 665 

CGG TAT CGC CAG GCC CTG GAA ACG GCC GTG AAC ATC TCT GTA AAG CAC 2244 
Arg Tyr Arg Gin Ala Leu Glu Thr Ala Val Asn He Ser Val Lys His 

54 



WO 98/07838 PCT/JP97/02904 

670 675 680 

AAC CTA CCC CCG CTG CCA GGC CGA ACC CTC TTG GTC TAT CTC ACA GAT 2292 

Asn Leu Pro Pro Leu Pro Gly Arg Thr Leu Leu Val Tyr Leu Thr Asp 

685 690 695 

CCA AAT GCC AAC AGA CTT TGT CCC A AG ACT CAC TTG CAA GGG CCT CCC 2340 

Ala Asn Ala Asn Arg Leu Cys Pro Lys Ser His Leu Gin Gly Pro Pro 

700 705 710 

CTG AAC TAT GTG CTG CTG TTG ATC GGG ATG ATG ATG GCT CGG GCG GAG 2388 

Leu Asn Tyr Val Leu Leu Leu He Gly Met Met Met Ala Arg Ala Glu 

715 720 725 730 

CAG ACG ACA GTT TGG CTG TGT GGG ACA GGA ACT GTG AAG ACA CCA GTA 2436 

Gin Thr Thr Val Trp Leu Cys Gly Thr Gly Thr Val Lys Thr Pro Val 

735 740 745 

CTT ACA GCC GAC GAA GGT ATC CTG AAG ACT GCC ATC AAA CTT CAG GCT 2484 

Leu Thr Ala Asp Glu Gly He Leu Lys Thr Ala He Lys Leu Gin Ala 

750 755 760 

CAA GTC CAG GAG TTA GAA GAA AAT GAT GAG TGG CCC CTG GAA ACT TTT 2532 

Gin Val Gin Glu Leu Glu Glu Asn Asp Glu Trp Pro Leu Glu Thr Phe 

765 770 775 

GAG AAG TAC CTG CTA TCT CTG GCT GTG CGA AGG ACC CCT ATT GAC AGG 2580 

Glu Lys Tyr Leu Leu Ser Leu Ala Val Arg Arg Thr Pro lie Asp Arg 

780 785 790 

GTC ATC CTG TTC GGC CAA AGG ATG GAT ACG GAG CTG CTG AAT GTA GCC 2628 

Val lie Leu Phe Gly Gin Arg Met Asp Thr Glu Leu Leu Asn Val Ala 

795 800 805 810 

AAA CAG ATT ATC TGG CAG CAT GTG AAT TCC AAG TGC CTC TTC GTC AGT 2676 

Lys Gin He He Trp Gin His Val Asn Ser Lys Cys Leu Phe Val Ser 
815 820 825 
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GTC CTC CTA CGG AAA ATG CAG TAC ATG TCA CCA AAT TTG AAT CCC AAT 2724 
Val Leu Leu Arg Lys Met Gin Tyr Met Ser Pro Asn Leu Asn Pro Asn 

830 835 840 

GAT GTG ACG CTC TCG GGC TGC ACT GAC GGG ATC CTG AAG TTC ATT GCG 2772 
Asp Val Thr Leu Ser Gly Cys Thr Asp Gly lie Leu Lys Phe He Ala 

845 850 855 

GAG CAT GGA GCC TCT CGT CTT CTG GAA CAT GTG GGC CAA CTA GAT AAG 2820 
Glu His Gly Ala Ser Arg Leu Leu Glu His Val Gly Gin Leu Asp Lys 

860 865 870 

ATA TTC AAG ATC CCT CCA CCC CCA GGA AAG ACA AAG GTC TCA CCT CTC 2868 
He Phe Lys He Pro Pro Pro Pro Gly Lys Thr Lys Val Ser Pro Leu 
875 880 885 890 

CGG CCG CTG GAG GAG AAC AAC CCT GGT CCC TTC GTT CCT ATT TCC CAG 2916 
Arg Pro Leu Glu Glu Asn Asn Pro Gly Pro Phe Val Pro He Ser Gin 

895 900 905 

CAT GGA TGG CGC AAC ATC CGG CTT TTC ATT TCG TCC ACT TTC CGA GAC 2964 
His Gly Trp Arg Asn He Arg Leu Phe lie Ser Ser Thr Phe Arg Asp 

910 915 920 

ATG CAT GGG GAA CGA GAC TTG CTG ATG CGA TCT GTT CTG CCA GCG CTG 3012 
Met His Gly Glu Arg Asp Leu Leu Met Arg Ser Val Leu Pro Ala Leu 

925 930 935 

CAG GCC CGA GCG TTC CCC CAC CGC ATC AGC CTT CAC GCC ATT GAC CTG 3060 
Gin Ala Arg Ala Phe Pro His Arg lie Ser Leu His Ala He Asp Leu 

940 945 950 

CGC TGG GGA ATC ACG GAG GAA GAG ACC CGC AGC AAC AGA CAA CTG GAA 3108 
Arg Trp Gly lie Thr Glu Glu Glu Thr Arg Arg Asn Arg Gin Leu Glu 
955 960 965 970 

GTG TGC CTT GGG GAG GTG GAG AAC TCT CAG CTG TTC GTG GGG ATC CTG 3156 
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Val Cys Leu Gly Glu Val Glu Asn Ser Gin Leu Phe Val Gly lie Leu 

975 980 985 

GGC TCC CGC TAT GGC TAT ACT CCC CCC AGC TAT GAT CTG CCT GAC CAC 3204 
Gly Ser Arg Tyr Gly Tyr Thr Pro Pro Ser Tyr Asp Leu Pro Asp His 

990 995 1000 

CCC CAC TTT CAC TGG ACC CAG CGA TAC CCT TCG GGG CGC TCT GTA ACA 3252 
Pro His Phe His Trp Thr Gin Arg Tyr Pro Ser Gly Arg Ser Val Thr 

1005 1010 1015 

GAG ATG GAG GTG ATG CAG TTC CTG AAC CGT GGC CAA CGC TCG GAA CCC 3300 
Glu Met Glu Val Met Gin Phe Leu Asn Arg Gly Gin Arg Ser Glu Pro 

1020 1025 1030 

TCT GAC CAA GCT CTC ATC TAC TTC CGA GAT CCT GGT TTC CTT AGC TCT 3348 
Ser Asp Gin Ala Leu He Tyr Phe Arg Asp Pro Gly Phe Leu Ser Ser 
1035 1040 1045 1050 

GTG CCA GAT GTC TGG AAA CCT GAC TTT ATT TCC GAG TCA GAA GAG GCT 3396 
Val Pro Asp Val Trp Lys Pro Asp Phe He Ser Glu Ser Glu Glu Ala 

1055 1060 1065 

GCA CAT CGG GTC TCA GAA CTG AAG AGA TTC CTA CAG GAA CAG AAA GAG 3444 
Ala His Arg Val Ser Glu Leu Lys Arg Phe Leu Gin Glu Gin Lys Glu 

1070 1075 1080 

GTT ACC TGC CGC AGG TAC TCC TGT GAA TGG GGA GGC GTA GCA GCC GGC 3492 
Val Thr Cys Arg Arg Tyr Ser Cys Glu Trp Gly Gly Val Ala Ala Gly 

1085 1090 1095 

CGG CCC TAT ACT GGG GGC CTG GAG GAG TTT GGA CAG TTG GTT CTC CAA 3540 
Arg Pro Tyr Thr Gly Gly Leu Glu Glu Phe Gly Gin Leu Val Leu Gin 

1100 1105 1110 

GAT GTG TGG AGC GTG ATC CAG AAG CGT TAC CTG CAG CCT GGG GCC CAG 3588 
Asp Val Trp Ser Val lie Gin Lys Arg Tyr Leu Gin Pro Gly Ala Gin 
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1115 1120 1125 1130 

TTG GAG CAG CCA GGA TCC ATC TCA GAA GAG GAT TTG ATC CAG GCC AGC 3636 

Leu Glu Gin Pro Gly Ser lie Ser Glu Glu Asp Leu He Gin Ala Ser 

1135 1140 1145 

TTT CAG CAG CTG AAG AGC CCA CCG AGT CCC GCA CGG CCA CGC CTT CTT 3684 
Phe Gin Gin Leu Lys Ser Pro Pro Ser Pro Ala Arg Pro Arg Leu Leu 

1150 1155 1160 

CAG GAT ACC GTG CAA CAG CTG ATG CTG CCC CAC GGG AGG CTG AGC CTA 3732 
Gin Asp Thr Val Gin Gin Leu Met Leu Pro His Gly Arg Leu Ser Leu 

1165 1170 1175 

GTG ATT GGG CAG GCA GGA CAG GGA AAG ACT GCC TTC CTG GCA TCC CTT 3780 
Val He Gly Gin Ala Gly Gin Gly Lys Thr Ala Phe Leu Ala Ser Leu 

1180 1185 1190 

GTG TCG GCC CTG AAG GTT CCC GAC CAG CCC AAT GTG GCC CCG TTC CTT 3828 
Val Ser Ala Leu Lys Val Pro Asp Gin Pro Asn Val Ala Pro Phe Val 
1195 1200 1205 1210 

TTC TTC CAC TTT TCA GCA GCC CGC CCT GAC CAG TGT CTT GCT TTC AAC 3876 
Phe Phe His Phe Ser Ala Ala Arg Pro Asp Gin Cys Leu Ala Phe Asn 

1215 1220 1225 

CTC CTC AGA CGC CTC TGT ACC CAT CTG CAT CAA AAA CTG GGA GAG CCG 3924 
Leu Leu Arg Arg Leu Cys Thr His Leu His Gin Lys Leu Gly Glu Pro 

1230 1235 1240 

AGC GCT CTC CCC AGC ACT TAC AGA GGC CTG GTG TGG GAA CTG CAG CAG 3972 
Ser Ala Leu Pro Ser Thr Tyr Arg Gly Leu Val Trp Glu Leu Gin Gin 

1245 1250 1255 

AAG CTG CTC CTC AAA TCT GCC CAG TGG CTG CAA CCA GGC CAG ACT TTG 4020 
Lys Leu Leu Leu Lys Ser Ala Gin Trp Leu Gin Pro Gly Gin Thr Leu 
1260 1265 1270 
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GTC CTT ATT ATC GAC GGG CCA GAT AAG TTG GTG GAC CAT AAT GGA CAG 4068 

Val Leu He lie Asp Gly Ala Asp Lys Leu Val Asp His Asn Gly Gin 
1275 1280 1285 1290 

CTG ATT TCA GAC TGG ATC CCC AAG TCT CTT CCG CGG CGA GTA CAC CTG 4116 

Leu He Ser Asp Trp He Pro Lys Ser Leu Pro Arg Arg Val His Leu 

1295 1300 1305 

GTG CTG ACT GTG TCT ACT GAC TCA GGC CTG GGA GAG ACC CTT CAG CAA 4164 

Val Leu Ser Val Ser Ser Asp Ser Gly Leu Gly Glu Thr Leu Gin Gin 

1310 1315 1320 

ACT CAG AGT GCT TAT GTG GTG GCC TTG GGG TCT TTG GTC CCG TCT TCA 4212 

Ser Gin Ser Ala Tyr Val Val Ala Leu Gly Ser Leu Val Pro Ser Ser 

1325 1330 1335 

AGG GCT CAG CTT GTG AGA GAA GAG CTA GCA CTG TAT GGG AAA CGG CTG 4260 

Arg Ala Gin Leu Val Arg Glu Glu Leu Ala Leu Tyr Gly Lys Arg Leu 

1340 1345 1350 

GAG GAG TCA CCT TTT AAC AAC CAG ATG CGG CTG CTG CTG GCA AAG CAG 4308 

Glu Glu Ser Pro Phe Asn Asn Gin Met Arg Leu Leu Leu Ala Lys Gin 
1355 1360 1365 1370 

GGG TCA AGC CTG CCA CTG TAC CTG CAC CTC GTC ACT GAC TAC CTG AGG 4356 

Gly Ser Ser Leu Pro Leu Tyr Leu His Leu Val Thr Asp Tyr Leu Arg 

1375 1380 1385 

CTT TTC ACA CTG TAC GAA CAG GTG TCT GAG AGA CTT CGA ACC CTG CCC 4404 

Leu Phe Thr Leu Tyr Glu Gin Val Ser Glu Arg Leu Arg Thr Leu Pro 

1390 1395 1400 

GCC ACT CTC CCA CTG CTG CTG CAG CAC ATC CTG AGC ACC TTG GAG CAA 4452 

Ala Thr Leu Pro Leu Leu Leu Gin His He Leu Ser Thr Leu Glu Gin 

1405 1410 1415 

GAG CAT GGC CAT AAC GTC CTT CCT CAA GCT TTG ACT GCC CTT GAG GTC 4500 
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Glu His Gly His Asn Val Leu Pro Gin Ala Leu Thr Ala Leu Glu Val 

1420 1425 1430 

ACG CAC ACT GGT CTG ACT GTG GAC CAG CTG CAT GCA GTC CTG AGC ACG 4548 
Thr His Ser Gly Leu Thr Val Asp Gin Leu His Ala Val Leu Ser Thr 
1435 1440 1445 1450 

TGG TTG ACT TTG CCC AAG GAG ACT AAG AGC TGG GAA GAG GCA GTG GCT 4596 
Trp Leu Thr Leu Pro Lys Glu Thr Lys Ser Trp Glu Glu Ala Val Ala 

1455 1460 1465 

GCC AGT CAC AGT GGA AAC CTC TAC CCC TTG GCT CCA TTT GCC TAC CTT 4644 
Ala Ser His Ser Gly Asn Leu Tyr Pro Leu Ala Pro Phe Ala Tyr Leu 

1470 1475 1480 

GTC CAG AGT CTA CGC AGT TTA CTA GGC GAG GGC CCC GTG GAG CGC CCT 4692 
Val Gin Ser Leu Arg Ser Leu Leu Gly Glu Gly Pro Val Glu Arg Pro 

1485 1490 1495 

GGC GCC CGT CTC TGC CTC TCT GAT GGG CCT CTG AGG ACA GCA GTT AAA 4740 
Gly Ala Arg Leu Cys Leu Ser Asp Gly Pro Leu Arg Thr Ala Val Lys 

1500 1505 1510 

CGT CGC TAT GGG AAA AGG CTG GGG CTA GAG AAG ACT GCG CAT GTC CTC 4788 
Arg Arg Tyr Gly Lys Arg Leu Gly Leu Glu Lys Thr Ala His Val Leu 
1515 1520 1525 1530 

ATT GCA GCT CAC CTC TGG AAG ATG TGT GAC CCT GAT GCC TCA GGC ACC 4836 
He Ala Ala His Leu Trp Lys Met Cys Asp Pro Asp Ala Ser Gly Thr 

1535 1540 1545 

TTC CGA AGT TGC CCT CCC GAG GCT CTG AAA GAT TTA CCT TAC CAC CTG 4884 
Phe Arg Ser Cys Pro Pro Glu Ala Leu Lys Asp Leu Pro Tyr His Leu 

1550 1555 1560 

CTC CAG AGC GGG AAC CAT GGT CTC CTT GCA AAG TTC CTT ACC AAC CTC 4932 
Leu Gin Ser Gly Asn His Gly Leu Leu Ala Lys Phe Leu Thr Asn Leu 
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1565 1570 1575 

CAT GTG GTG GCT GCA TAT CTG GAA GTG GGT CTA GTC CCG GAC CTC TTG 4980 

His Val Val Ala Ala Tyr Leu Glu Val Gly Leu Val Pro Asp Leu Leu 

1580 1585 1590 

GAG GCT TAC GAG CTC TAT GCT TCT TCA AAG CCT GAA GTG AAC CAG AAG 5028 

Glu Ala Tyr Glu Leu Tyr Ala Ser Ser Lys Pro Glu Val Asn Gin Lys 
1595 1600 1605 1610 

CTC CCG GAG GCA GAT GTT GCT GTA TTC CAC AAC TTC CTG AAA CAA CAG 5076 

Leu Pro Glu Ala Asp Val Ala Val Phe His Asn Phe Leu Lys Gin Gin 

1615 1620 1625 

GCT TCA CTC CTT ACC CAG TAT CCT TTG CTC CTG CTC CAG CAG GCA GCT 5124 

Ala Ser Leu Leu Thr Gin Tyr Pro Leu Leu Leu Leu Gin Gin Ala Ala 

1630 1635 1640 

AGC CAG CCT GAA GAG TCA CCT GTT TGC TGC CAG GCC CCC CTG CTC ACC 5172 

Ser Gin Pro Glu Glu Ser Pro Val Cys Cys Gin Ala Pro Leu Leu Thr 

1645 1650 1655 

CAG CGG TGG CAC AAC CAG TGC ATA CTG AAA TGG ATT AAT AAA CCC CAG 5220 

Gin Arg Trp His Asn Gin Cys He Leu Lys Trp lie Asn Lys Pro Gin 

1660 1665 1670 

ACC TTG AAG GGT CAG CAA AGC TTG TCT CTG CCA ATT TCC TCA TCC CCA 5268 

Thr Leu Lys Gly Gin Gin Ser Leu Ser Leu Pro lie Ser Ser Ser Pro 
1675 1680 1685 1690 

ACT GCT GTG GCC TTC TCT CCT AAT GGG CAA AG A GCA GCT GTG GGG ACT 5316 

Thr Ala Val Ala Phe Ser Pro Asn Gly Gin Arg Ala Ala Val Gly Thr 

1695 1700 1705 

GCT GGT GGG ACA ATT TAC CTG TTG AAC TTG AGA ACC TGG CAG GAG GAG 5364 

Ala Gly Gly Thr He Tyr Leu Leu Asn Leu Arg Thr Trp Gin Glu Glu 
1710 1715 1720 
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AAG GCT CTG GTG AGT GGC TGT GAT GGG ATT TCC TCT TTC GCG TTC CTG 5412 
Lys Ala Leu Val Ser Gly Cys Asp Gly He Ser Ser Phe Ala Phe Leu 

1725 1730 1735 

TCA GAC ACT GCT CTT TTC CTT ACC ACC TTC GAT GGG CTC CTG GAG CTT 5460 
Ser Asp Thr Ala Leu Phe Leu Thr Thr Phe Asp Gly Leu Leu Glu Leu 

1740 1745 1750 

TGG GAC CTG CAA CAT GGT TGT TGG GTG TTC CAG ACC AAG GCC CAC CAG 5508 
Trp Asp Leu Gin His Gly Cys Trp Val Phe Gin Thr Lys Ala His Gin 
1755 1760 1765 1770 

TAC CAA ATC ACT GGC TGC TGC CTG AGC CCA GAC CGC CGC CTG CTG GCC 5556 
Tyr Gin lie Thr Gly Cys Cys Leu Ser Pro Asp Arg Arg Leu Leu Ala 

1775 1780 1785 

ACC GTG TGT TTG GGA GGA TAC GTA AAG CTG TGG GAC ACA GTC CAG GGC 5604 
Thr Val Cys Leu Gly Gly Tyr Val Lys Leu Trp Asp Thr Val Gin Gly 

1790 1795 1800 

CAG CTG GCT TTC CAG TAC ACC CAT CCC AAG TCT CTA AAC TGC ATC ACC 5652 
Gin Leu Ala Phe Gin Tyr Thr His Pro Lys Ser Leu Asn Cys He Thr 

1805 1810 1815 

TTC CAC CCA GAG GGG CAG GTG GTA GCC ACA GGC AAC TGG TCT GGC ATC 5700 
Phe His Pro Glu Gly Gin Val Val Ala Thr Gly Asn Trp Ser Gly He 

1820 1825 1830 

GTG ACC TTC TTC CAG GCA GAT GGA CTC AAA GTC ACC AAG GAA CTA GGG 5748 
Val Thr Phe Phe Gin Ala Asp Gly Leu Lys Val Thr Lys Glu Leu Gly 
1835 1840 1845 1850 

GGC CCA GGA CCC TCT GTT CGT ACG CTG GCA TTC AGT GCA CCC GGG AAG 5796 
Gly Pro Gly Pro Ser Val Arg Thr Leu Ala Phe Ser Ala Pro Gly Lys 

1855 I860 1865 

GTT GTG GCT CTA GGC CGG ATA GAT GGG ACA GTG GAG CTG TGG GCC TGG 5844 

62 



WO 98/07838 PCT/JP97/02904 

Val Val Ala Leu Cly Arg He Asp Gly Thr Val Glu Leu Trp Ala Trp 

1870 1875 1880 

CAA GAG GGC ACA CGG CTG GCA GCC TTC CCT GCA CAG TGT GGC GGT GTC 5892 
Gin Glu Gly Thr Arg Leu Ala Ala Phe Pro Ala Gin Cys Gly Gly Val 

1885 1890 1895 

TCC ACC GTT CTT TTC TTG CAT GCT GGA GGC CGG TTC CTG ACG GCT GGG 5940 
Ser Thr Val Leu Phe Leu His Ala Gly Gly Arg Phe Leu Thr Ala Gly 

1900 1905 1910 

GAA GAT GGC AAG GCT CAG TTA TGG TCA GGA TTT CTT GGC CGG CCC AGO 5988 
Glu Asp Gly Lys Ala Gin Leu Trp Ser Gly Phe Leu Gly Arg Pro Arg 
1915 1920 1925 1930 

GGT TGC CTG GGC TCT CTT TAT CTT TCT CCT GCG CTC TCT GTG GCT CTC 6036 
Gly Cys Leu Gly Ser Leu Tyr Leu Ser Pro Ala Leu Ser Val Ala Leu 

1935 1940 1945 

AAC CCA GAC GGT GAC CAG GTG GCT GTT GGG TAC CGA GGA GAT GGC ATT 6084 
Asn Pro Asp Gly Asp Gin Val Ala Val Gly Tyr Arg Gly Asp Gly He 

1950 1955 1960 

AAA ATC TAC AGA ATT TCT TCA GGT CCC CAG GAG GCT CAA TGC CAA GAG 6132 
Lys He Tyr Arg He Ser Ser Gly Pro Gin Glu Ala Gin Cys Gin Glu 

1965 1970 1975 

CTA AAT GTG GCG GTG TCT GCA CTG GTC TGG CTG ACT CCC AGC GTC TTG 6180 
Leu Asn Val Ala Val Ser Ala Leu Val Trp Leu Ser Pro Ser Val Leu 

1980 1985 1990 

GTG ACT GGT GCA GAA GAT GGC TCC CTG CAT GGC TGG ATG CTC AGG AGA 6228 
Val Ser Gly Ala Glu Asp Gly Ser Leu His Gly Trp Met Leu Arg Arg 
1995 2000 2005 2010 

AAC TCC CTT CAG TCC CTG TGG CTG TCA TCC GTG TGC CAG AAG CCT GTG 6276 
Asn Ser Leu Gin Ser Leu Trp Leu Ser Ser Val Cys Gin Lys Pro Val 
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2015 2020 2025 

CTG CCG CTC GCT GCC TCC CAG GAG TTC TTG GCT TCT CCC TCA GAG GAC 6324 
Leu Gly Leu Ala Ala Ser Gin Glu Phe Leu Ala Ser Ala Ser Glu Asp 

2030 2035 2040 

TTC ACG GTG CGA CTG TGG CCA AGA CAG CTG CTG ACA CAG CCA CAT GCA 6372 
Phe Thr Val Arg Leu Trp Pro Arg Gin Leu Leu Thr Gin Pro His Ala 

2045 2050 2055 

GTA GAA GAG TTG CCC TGT GCG GCT GAA CTC CGG GGA CAC GAG GGG CCG 6420 
Val Glu Glu Leu Pro Cys Ala Ala Glu Leu Arg Gly His Glu Gly Pro 

2060 2065 2070 

GTG TGC TGC TGT AGC TTC AGC CCG GAT GGA CGC ATC TTG GCC ACA GCG 6468 
Val Cys Cys Cys Ser Phe Ser Pro Asp Gly Arg He Leu Ala Thr Ala 
2075 2080 2085 2090 

GGC AGG GAT CGG AAT CTC CTC TGC TGG GAC GTC AAG GTA GCC CAA GCC 6516 
Gly Arg Asp Arg Asn Leu Leu Cys Trp Asp Val Lys Val Ala Gin Ala 

2095 2100 2105 

CCT CTC CTG ATT CAC ACG TTC TCG TCC TGT CAT CGA GAC TGG ATC ACT 6564 
Pro Leu Leu He His Thr Phe Ser Ser Cys His Arg Asp Trp lie Thr 

2110 2115 2120 

GGC TGT ACG TGG ACC AAA GAC AAC ATC CTG ATC TCC TGC TCT ACT GAT 6612 
Gly Cys Thr Trp Thr Lys Asp Asn He Leu He Ser Cys Ser Ser Asp 

2125 2130 2135 

GGC TCT GTG GGA CTC TGG AAC CCA GAG GCA GCA CAG CAA CTT GGC CAG 6660 
Gly Ser Val Gly Leu Trp Asn Pro Glu Ala Gly Gin Gin Leu Gly Gin 

2140 2145 2150 

TTC CCA GGT CAC CAG ACT GCC GTG AGC GCT GTG GTT GCT GTG GAG GAA 6708 
Phe Pro Gly His Gin Ser Ala Val Ser Ala Val Val Ala Val Glu Glu 
2155 2160 2165 2170 
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CAC ATT CTA TCT GTG AGT CGG GAT GGG ACC TTG AAA GTG TGG GAC CGT 6756 
His lie Val Ser Val Ser Arg Asp Gly Thr Leu Lys Val Trp Asp Arg 

2175 2180 2185 

CAG GGT GTG GAG CTG ACC AGC ATC CCT GCC CAT TCC GGA CCC ATT AGC 6804 
Gin Gly Val Glu Leu Thr Ser He Pro Ala His Ser Gly Pro He Ser 

2190 2195 2200 

CAG TGT GCG GCT GCT CTG GAA CCC CGT CCA GCT GGA CAG CCT GGA TCA 6852 
Gin Cys Ala Ala Ala Leu Glu Pro Arg Pro Ala Gly Gin Pro Gly Ser 

2205 2210 2215 

GAG CTT ATG GTG GTG ACT GTT GGA CTG GAT GGG GCC ACA A AG CTG TGG 6900 
Glu Leu Met Val Val Thr Val Gly Leu Asp Gly Ala Thr Lys Leu Trp 

2220 2225 2230 

CAT CCC CTG TTG GTG TGC CAA ATA CAT ACC CTG CAG GGA CAC AGT GGT 6948 
His Pro Leu Leu Val Cys Gin He His Thr Leu Gin Gly His Ser Gly 
2235 2240 2245 2250 

CCA GTC ACA GCT GCT GCT GCT TCA GAG GCC TCA GGC CTC CTG CTG ACC 6996 
Pro Val Thr Ala Ala Ala Ala Ser Glu Ala Ser Gly Leu Leu Leu Thr 

2255 2260 2265 

TCA GAC AAT AGC TCT GTA CGA CTC TGG CAG ATC CCT AAG GAA GCA GAT 7044 
Ser Asp Asn Ser Ser Val Arg Leu Trp Gin He Pro Lys Glu Ala Asp 

2270 2275 2280 

GAT ACC TGC AAA CCT AGG AGT TCT GCG GTC ATC ACC GCT GTG GCG TGG 7092 
Asp Thr Cys Lys Pro Arg Ser Ser Ala Val He Thr Ala Val Ala Trp 

2285 2290 2295 

GCA CCA GAT GGT TCT CTG GTG GTG TCT GGA AAT GAA GCT GGG GAA CTA 7140 
Ala Pro Asp Gly Ser Leu Val Val Ser Gly Asn Glu Ala Gly Glu Leu 

2300 2305 2310 

ACG CTG TGG CAG AAA GCG CAG GCT GTG GCT ACG GCA CGG GCT CCA GGC 7188 

65 



WO 98/07838 PCT/JP97/0J904 

Thr Leu Trp Gin Lys Ala Gin Ala Val Ala Thr Ala Arg Ala Pro Gly 
2315 2320 2325 2330 

CGC GTC ACT GAC CTG ATC TGG TGC TCC GCA AAT GCA TTC TTT GTT CTC 7236 
Arg Val Ser Asp Leu He Trp Cys Ser Ala Asn Ala Phe Phe Val Leu 

2335 2340 2345 

ACT GCT AAT GAA AAT GTC AGT GAG TGG CAA GTG GAA CTG AGG AAA GGT 7284 
Ser Ala Asn Glu Asn Val Ser Glu Trp Gin Val Glu Leu Arg Lys Gly 

2350 2355 2360 

TCA ACA TGC ACC AAT TTC AGA CTT TAT CTG AAG AGA GTT CTG CAG GAG 7332 
Ser Thr Cys Thr Asn Phe Arg Leu Tyr Leu Lys Arg Val Leu Gin Glu 

2365 2370 2375 

GAC TTG GGA GTC TTG ACA GGT ATG GCC CTG GCG CCT GAC GGC CAG TCT 7380 
Asp Leu Gly Val Leu Thr Gly Met Ala Leu Ala Pro Asp Gly Gin Ser 

2380 2385 2390 

CTC ATT TTG ATG AAA GAG GAT GTA GAA TTG CTA CAG ATG AAG CCC GGG 7428 
Leu He Leu Met Lys Glu Asp Val Glu Leu Leu Gin Met Lys Pro Gly 
2395 2400 2405 2410 

TCT ACT CCA TCT TCG ATC TGC AGG AGG TAT GCA GTG CAT TCT TCT ATA 7476 
Ser Thr Pro Ser Ser He Cys Arg Arg Tyr Ala Val His Ser Ser He 

2415 2420 2425 

CTG TGC ACC AGC AAA GAC TAT GGC CTG TTT TAC CTG CAG CAG GGA AAC 7524 
Leu Cys Thr Ser Lys Asp Tyr Gly Leu Phe Tyr Leu Gin Gin Gly Asn 

2430 2435 2440 

TCT GGA TCT CTT TCT ATC TTG GAG CAG GAG GAG TCA GGG AAG TTT GAA 7572 
Ser Gly Ser Leu Ser He Leu Glu Gin Glu Glu Ser Gly Lys Phe Glu 

2445 2450 2455 

AAG ACC CTG GAC TTC AAT CTG AAC TTA AAT AAT CCT AAT GGG TCC CCA 7620 
Lys Thr Leu Asp Phe Asn Leu Asn Leu Asn Asn Pro Asn Gly Ser Pro 
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2460 2465 2470 

GTA TCA ATC ACT CAG GCT GAA CCT GAG TCT GGG TCC TCG CTT TTG TGT 7668 
Val Ser He Thr Gin Ala Glu Pro Glu Ser Gly Ser Ser Leu Leu Cys 
2475 2480 2485 2490 

GCT ACC TCT GAT GGG ATG CTG TGG AAC TTA TCT GAG TGT ACC CCA GAA 7716 
Ala Thr Ser Asp Gly Met Leu Trp Asn Leu Ser Glu Cys Thr Pro Glu 

2495 2500 2505 

GGA GAG TGG GTC GTA GAT AAC ATC TGG CAG AAA AAA TCA AGA AAC CCT 7764 
Gly Glu Trp Val Val Asp Asn He Trp Gin Lys Lys Ser Arg Asn Pro 

2510 2515 2520 

AAA ACT CGA ACT CCG GGG ACA GAT TCG TCC CCA GGC TTA TTC TGC ATG 7812 
Lys Ser Arg Thr Pro Gly Thr Asp Ser Ser Pro Gly Leu Phe Cys Met 

2525 2530 2535 

GAT AGC TGG GTA GAA CCC ACA CAT TTA AAG GCA CGG CAG TGT AAA AAG 7860 
Asp Ser Trp Val Glu Pro Thr His Leu Lys Ala Arg Gin Cys Lys Lys 

2540 2545 2550 

ATT CAC TTG GGC TCT GTC ACG GCC CTC CAT GTG CTG CCC GGA TTG CTG 7908 
lie His Leu Gly Ser Val Thr Ala Leu His Val Leu Pro Gly Leu Leu 
2555 2560 2565 2570 

GTG ACT GCT TCA GAG GAC AGA GAT GTT AAG CTG TGG GAG AGA CCC ACT 7956 
Val Thr Ala Ser Glu Asp Arg Asp Val Lys Leu Trp Glu Arg Pro Ser 

2575 2580 2585 

ATG CAG CTG CTC GGC TTG TTC CGA TGT GAA GGG CCG GTG AGC TGT CTG 8004 
Met Gin Leu Leu Gly Leu Phe Arg Cys Glu Gly Pro Val Ser Cys Leu 

2590 2595 2600 

GAA CCT TGG ATG GAG CCC AGC TCT CCC CTG CAG CTT GCT GTG GGA GAT 8052 
Glu Pro Trp Met Glu Pro Ser Ser Pro Leu Gin Leu Ala Val Gly Asp 
2605 2610 2615 
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GCA CAA CGA AAC TTG TAT TTT CTA TCT TGG GAA TGAAGATGAA 8095 
Ala Gin Gly Asn Leu Tyr Phe Leu Ser Trp Glu *** 

2S20 2625 2629 

GAATCAGGAC AAAGATGGTG TCACCGGATG ATGGTCACCT GAAGACACCA GTGTCTATAT 8155 
TCTTAATAAG GTTATAAAAT AAAGTGTTGG AAGATCTAAA AAAAAAAAAA AAAAAAAAAA 8215 



mmn ■ 2 

R?lJ©*3 : mWt=4 8 7> 7 i ;Wt = 1 6 2 
E?IJ<D«S : c DNA 

AAG TTC GCG CAG TTT GAC GAG TAC CAG CTG GCT AAG TAC AAC CCT CGG 48 
Lys Phe Ala Gin Phe Asp Glu Tyr Gin Leu Ala Lys Tyr Asn Pro Arg 

15 10 15 

AAG CAC CGG GCC AAG AGA CAC CCC CGC CGG CCA CCC CGC TCT CCA GGG 96 
Lys His Arg Ala Lys Arg His Pro Arg Arg Pro Pro Arg Ser Pro Gly 

20 25 30 

ATG GAG CCT CCA TTT TCT CAC AGA TGT TTT CCA AGG TAC ATA GGG TTT 144 
Met Glu Pro Pro Phe Ser His Arg Cys Phe Pro Arg Tyr lie Gly Phe 

35 40 45 

CTC AGA GAA GAG CAG AGA AAG TTT GAG AAG GCC GGT GAT ACA GTG TCA 192 
Leu Arg Glu Glu Gin Arg Lys Phe Glu Lys Ala Gly Asp Thr Val Ser 

50 55 60 

GAG AAA AAG AAT CCT CCA AGG TTC ACC CTG AAG AAG CTG GTT CAG CGA 240 
Glu Lys Lys Asn Pro Pro Arg Phe Thr Leu Lys Lys Leu Val Gin Arg 

65 70 75 80 
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CTC CAC ATC CAC AAG CCT GCC CAG CAC GTT CAA GCC CTG CTG GGT TAC 288 

Leu His He His Lys Pro Ala Gin His Val Gin Ala Leu Leu Gly Tyr 

85 90 95 

AGA TAC CCC TCC AAC CTA CAG CTC TTT TCT CGA AGT CGC CTT CCT GGG 336 

Arg Tyr Pro Ser Asn Leu Gin Leu Phe Ser Arg Ser Arg Leu Pro Gly 

100 105 110 

CCT TGG GAT TCT AGC AGA GCT GGG AAG AGG ATG AAG CTG TCT AGG CCA 384 

Pro Trp Asp Ser Ser Arg Ala Gly Lys Arg Met Lys Leu Ser Arg Pro 

115 120 125 

GAG ACC TGG GAG CGG GAG CTG AGC CTA CGG GGG AAC AAA GCG TCG GTC 432 

Glu Thr Trp Glu Arg Glu Leu Ser Leu Arg Gly Asn Lys Ala Ser Val 

130 135 140 

TGG GAG GAA CTC ATT GAA AAT GGG AAG CTT CCC TTC ATG GCC ATG CTC 480 

Trp Glu Glu Leu He Glu Asn Gly Lys Leu Pro Phe Met Ala Met Leu 
145 150 155 160 
AGC ATC T 487 
Ser He 

162 
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K?ljGOfi£ : 3 4 7 
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mm 

CGGATGTAGA TGGTCAGGAG ATTAAGTGAT GCTGCCTGCA CCTTATCTTT GCAGGTATTG 60 
GGTCATTCTC AGAAATTATT TTATCAGGCA GATTCAATAA GCAAGATAGT TTAGGGCGTG 120 
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AAGCTATGCG ATCAGTGACC AAGATGCCAA TCTCTTCTAC CCTCTCTCC TAG GCA TCT 178 

*** Ala Ser 

1 

TTG TAT GCT AGG CAG CAG CTT AAC CTC CGG GAC ATA GCC AAT ATA GTG 226 
Leu Tyr Ala Arg Gin Gin Leu Asn Leu Arg Asp He Ala Asn He Val 

5 10 15 

TTG GCC GTG GCT GCC CTC TTG CCA GCC TGC CGC CCC CAT GTA CGA CGG 274 
Leu Ala Val Ala Ala Leu Leu Pro Ala Cys Arg Pro His Val Arg Arg 

20 25 30 

TAT TAC TCT GCC ATT GTT CAC CTG CCT TCA GAC TGG AAC CAG GTA GCC 322 
Tyr Tyr Ser Ala lie Val His Leu Pro Ser Asp Trp Asn Gin Val Ala 
35 40 45 50 

GAG TTC TAC CAG GTA TGG TAC TTA G 347 
Glu Phe Tyr Gin Val Trp Tyr Leu 
55 
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jgffi : ? v b 

:^7X; KRaPC53 

AGC TTG GGG GGA GAA GAA GAA GAA GTG GTG GGG GCA CCG GTC CTA AAA 48 
Ser Leu Gly Gly Glu Glu Glu Glu VA1 Val Gly Ala Pro Val Leu Lys 

15 10 15 

CTC ACA TCT GGA GAC TCT GAC TCT CAC CCT GAA ACC ACT GAC CAG ATC 96 
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Leu Thr Ser Gly Asp Ser Asp Ser His Pro Glu Thr Thr Asp Gin lie 

20 25 30 

CTG CAG GAG AAG A AG ATG GCT CTC TTG ACC TTG CTG TGC TCA GCT ATG 144 

Leu Gin Glu Lys Lys Met Ala Leu Leu Thr Leu Leu Cys Ser Ala Met 

35 40 45 

GCC TCA AGT GTG A AT GTG AAA GAT GCC TCC GAT CCT ACC CGG GCA TCT 192 

Ala Ser Ser Val Asn Val He Tyr Ala Ser Asp Pro Thr Arg Ala Ser 

50 55 60 

ATC CAT GAA GTC TGC AGT GCG CTG GCC CCC TTG GAA CCT GAG TTC ATC 240 

He His Glu Val Cys Ser Ala Leu Ala Pro Leu Glu Pro Glu Phe He 
65 70 75 80 

CTT AAG GCA TCT TTG TAT GCT AGG CAG CAG CTT AAC CTC CGG GAC ATA 288 

Leu Lys Ala Ser Leu Tyr Ala Arg Gin Gin Leu Asn Leu Arg Asp He 

85 90 95 

GCC AAT ATA GTG TTG GAA GTG GCT GCC CTC TTG CCA GCC TGC CGC CCC 336 

Ala Asn He Val Lys Ala Val Ala Ala Leu Leu Pro Ala Cys Arg Pro 

100 105 110 

CAT GTA CGA CGG TAT TAC TCT GCC ATT GTT CAC CTG CCT TCA GAC TGG 384 

His Val Arg Arg Tyr Tyr Ser Ala He Val His Leu Pro Ser Asp Trp 

115 120 125 

ATC CAG GTA GCC GAG TTC TAC CAG 408 
lie Glu Val Ala Glu Phe Tyr Gin 
130 135 
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CARTTYGAYG ARTAYCA 

w&m^ : 6 

81 : -*« 

h # n i> - : Mtt 
EW©«8I : ^fi£D N A 

flfe©1f$R : R l*A SfcliG „ N liA . G * C ttzitl , W (4A SfcliT **T 0 

ARCATNGCCA TRWANGG 17 
K^JCft^ : 2 3 

e*j©s : mwt 
Horn : 

E^IJOlia : MDNA 

fi&CDttfR : R teSA 4fcBG . Y l±C SfcliT „ I liinosine £^-f 0 
AARTTYGCIC ARTTYGAYGA RTA 23 
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17 



ffi^m^ : 8 

: 2 6 
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S5^JOffl5S : N A 

ftfe©1f$5 : R liA 2*:liG > Y UC ttzlil \ I liinosine £^-f 0 
TTYGAYGART AYCARYTIGC 1AARTA 26 



BE?iJ#-t : 9 
ae^lJO^^ : 26 
BE?IJ©M : 

: -*0i 
h # P y - : figUtt 
I£?lJ<D:!i3S : ffe<D&tt £fi£D N A 

ffe«Dfl!f$8 : R ISA £/cl*G „ I liinosine „ K l±G ttzltT *7Ft a 
ARRTTICKIA RCATIGCCAT RAAIGG 26 



wzm^ ■. i o 

SE?IJ©^£ : 2 6 

m^m. : -#tn 

htfp^- : UK 

Eyijoaa : MDNA 

ffeC'tffR : R liA ttzltG % I (Sinosine > K tiC *fcWT £*t 0 
TTRCA1ARRT TICKIARCAT IGCCAT 26 
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w&m^ : 1 1 

EyiJ©g£ : 2 3 

mwm : mm 
ma® 

htfov?- : ]£fft# 
EyO©aS : flb©»ffi £)j)cDNA 
E7U 

CAGGGATGGA GCCTCCATTT TCT 

rn^m^r : 1 2 

|e^lJ(Dg$ : 2 3 

km ©si : 
$©& : 

mnomm m^mm &$.d n a 
km 

TCAATGAGTT CCTCCCAGAC CGA 23 



&?i]©:6S : W= 8839, 7 ;/ Wi= 2 6 2 5 

b # o y - : miatt-*^ 

EM OSS : c DN A 
jgjgi : t h 

AGATCCGCAT CCGGCGCCTC CCCCGGCTGC CACCCTTCCC ACCGGCAGAA TCCAGAGCGA 60 
AGTTTCTGCT TCCTGCTGCG GGAATCGGAC GCCCCAGGTC AGGCACCCAG GGTTTCCAGC 120 

74 



PCT/JP97/029O4 



23 



WO 98/07838 PCT/JP97/02904 

CCCAGTCTAA GGCATATACA AGCTGAGTTT CAGCC ATG GAA AAA CTC CAT 170 

Met Glu Lys Leu His 
1 5 

GGG CAT GTG TCT GCC CAT CCA GAC ATC CTC TCC TTG GAG AAC CGG TGC 218 
Gly His Val Ser Ala His Pro Asp He Leu Ser Leu Glu Asn Arg Cys 

10 15 20 

CTG GCT ATG CTC CCT GAC TTA CAG CCC TTG GAG AAA CTA CAT CAG CAT 266 
Leu Ala Met Leu Pro Asp Leu Gin Pro Leu Glu Lys Leu His Gin His 

25 30 35 

GTA TCT ACC CAC TCA GAT ATC CTC TCC TTG AAG AAC CAG TGC CTA GCC 314 
Val Ser Thr His Ser Asp He Leu Ser Leu Lys Asn Gin Cys Leu Ala 

40 45 50 

ACG CTT CCT GAC CTG AAG ACC ATG GAA AAA CCA CAT GGA TAT GTG TCT 362 
Thr Leu Pro Asp Leu Lys Thr Met Glu Lys Pro His Gly Tyr Val Ser 

55 60 65 

GCC CAC CCA GAC ATC CTC TCC TTG GAG AAC CAG TGC CTG GCC ACA CTT 410 
Ala His Pro Asp He Leu Ser Leu Glu Asn Gin Cys Leu Ala Thr Leu 
70 75 80 85 

TCT GAC CTG AAG ACC ATG GAG AAA CCA CAT GGA CAT GTT TCT GCC CAC 458 
Ser Asp Leu Lys Thr Met Glu Lys Pro His Gly His Val Ser Ala His 

90 95 100 

CCA GAC ATC CTC TCC TTG GAG AAC CGA TGC CTG GCC ACC CTC TCT ACT 506 
Pro Asp lie Leu Ser Leu Glu Asn Arg Cys Leu Ala Thr Leu Ser Ser 

105 110 115 

CTA AAG AGC ACT GTG TCT GCC AGC CCC TTG TTC CAG ACT CTA CAG ATA 554 
Leu Lys Ser Thr Yal Ser Ala Ser Pro Leu Phe Gin Ser Leu Gin lie 

120 125 130 

TCT CAC ATG ATG CAA GCT GAT TTG TAC CGT GTG AAC AAC AGC AAT TGC 602 
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Ser His Met Met Gin Ala Asp Leu Tyr Arg Val Asn Asn Ser Asn Cys 

135 140 145 

CTG CTC TCT GAG CCT CCA AGT TGG AGG GCT CAG CAT TTC TCT AAG GGA 650 
Leu Leu Ser Glu Pro Pro Ser Trp Arg Ala Gin His Phe Ser Lys Gly 
150 * 155 160 165 

CTA GAC CTT TCA ACC TGC CCT ATA GCC CTG AAA TCC ATC TCT GCC ACA 698 
Leu Asp Leu Ser Thr Cys Pro lie Ala Leu Lys Ser lie Ser Ala Thr 

170 175 180 

GAG ACA GCT CAG GAA GCA ACT TTG GGT CGT TGG TTT GAT TCA GAA GAG 746 
Glu Thr Ala Gin Glu Ala Thr Leu Gly Arg Trp Phe Asp Ser Glu Glu 

185 190 195 

AAG AAA GGG GCA GAG ACC CAA ATG CCT TCT TAT AGT CTG AGC TTG GGA 794 
Lys Lys Gly Ala Glu Thr Gin Met Pro Ser Tyr Ser Leu Ser Leu Gly 

200 205 210 

GAG GAG GAG GAG GTG GAG GAT CTG GCC GTG AAG CTC ACC TCT GGA GAC 842 
Glu Glu Glu Glu Val Glu Asp Leu Ala Val Lys Leu Thr Ser Gly Asp 

215 220 225 

TCT GAA TCT CAT CCA GAG CCT ACT GAC CAT GTC CTT CAG GAA AAG AAG 890 
Ser Glu Ser His Pro Glu Pro Thr Asp His Val Leu Gin Glu Lys Lys 
230 235 240 245 

ATG GCT CTA CTG AGC TTG CTG TGC TCT ACT CTG GTC TCA GAA GTA AAC 938 
Met Ala Leu Leu Ser Leu Leu Cys Ser Thr Leu Val Ser Glu Val Asn 

250 255 260 

ATG AAC AAT ACA TCT GAC CCC ACC CTG GCT GCC ATT TTT GAA ATC TGT 986 
Met Asn Asn Thr Ser Asp Pro Thr Leu Ala Ala He Phe Glu lie Cys 

265 270 275 

CGT GAA CTT GCC CTC CTG GAG CCT GAG TTT ATC CTC AAG GCA TCT TTG 1034 
Arg Glu Leu Ala Leu Leu Glu Pro Glu Phe He Leu Lys Ala Ser Leu 
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280 285 290 

TAT GCC AGG CAG CAG CTG AAC GTC CGG AAT GTG GCC AAT AAA ATC TTG 1082 

Tyr Ala Arg Gin Gin Leu Asn Val Arg Asn Val Ala Asn Lys He Leu 

295 300 305 

GCC ATT GCT GCT TTC TTG CCG GCG TGT CGC CCC CAC CTG CGA CGA TAT 1130 

Ala lie Ala Ala Phe Leu Pro Ala Cys Arg Pro His Leu Arg Arg Tyr 
310 315 320 325 

TTC TGT GCC ATT GTC CAG CTG CCT TCT GAC TGG ATC CAG GTG GCT GAG 1178 

Phe Cys Ala lie Val Gin Leu Pro Ser Asp Trp lie Gin Val Ala Glu 

330 335 340 

CTT TAC CAG AGC CTG GCT GAG GGA GAT AAG AAT AAG CTG GTG CCC CTG 1226 

Leu Tyr Gin Ser Leu Ala Glu Gly Asp Lys Asn Lys Leu Val Pro Leu 

345 350 355 

CCC GCC TGT CTC CCT ACT GCC ATG ACG GAC AAA TTT GCC CAG TTT GAC 1274 

Pro Ala Cys Leu Arg Thr Ala Met Thr Asp Lys Phe Ala Gin Phe Asp 

360 365 370 

GAG TAC CAG CTG GCT AAG TAC AAC CCT CGG AAG CAC CGG GCC AAG AGA 1322 

Glu Tyr Gin Leu Ala Lys Tyr Asn Pro Arg Lys His Arg Ala Lys Arg 

375 380 385 

CAC CCC CGC CGG CCA CCC CGC TCT CCA GGG ATG GAG CCT CCA TTT TCT 1370 

His Pro Arg Arg Pro Pro Arg Ser Pro Gly Met Glu Pro Pro Phe Ser 
390 395 400 405 

CAC AGA TGT TTT CCA AGG TAC ATA GGG TTT CTC AGA GAA GAG CAG AGA 1418 

His Arg Cys Phe Pro Arg Tyr He Gly Phe Leu Arg Glu Glu Gin Arg 

410 415 420 

AAG TTT GAG AAG GCC GGT GAT ACA GTG TCA GAG AAA AAG AAT CCT CCA 1466 

Lys Phe Glu Lys Ala Gly Asp Thr Val Ser Glu Lys Lys Asn Pro Pro 
425 430 435 
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AGG TTC ACC CTG A AG AAG CTG GTT CAG CGA CTG CAC ATC CAC A AG CCT 1514 
Arg Phe Thr Leu Lys Lys Leu Val Gin Arg Leu His lie His Lys Pro 

440 445 450 

GCC CAG CAC GTT CAA GCC CTG CTG GGT TAC AGA TAC CCC TCC AAC CTA 1562 
Ala Gin His Val Gin Ala Leu Leu Gly Tyr Arg Tyr Pro Ser Asn Leu 

455 460 465 

CAG CTC TTT TCT CGA ACT CGC CTT CCT GGG CCT TGG GAT TCT AGC AGA 1610 
Gin Leu Phe Ser Arg Ser Arg Leu Pro Gly Pro Trp Asp Ser Ser Arg 
470 475 480 485 

GCT GGG AAG AGG ATG AAG CTG TCT AGG CCA GAG ACC TGG GAG CGG GAG 1658 
Ala Gly Lys Arg Met Lys Leu Ser Arg Pro Glu Thr Trp Glu Arg Glu 

490 495 500 

CTG AGC CTA CGG GGG AAC AAA GCG TCG GTC TGG GAG GAA CTC ATT GAA 1706 
Leu Ser Leu Arg Gly Asn Lys Ala Ser Val Trp Glu Glu Leu lie Glu 

505 ' 510 515 

AAT GGG AAG CTT CCC TTC ATG GCC ATG CTT CGG AAC CTG TGC AAC CTG 1754 
Asn Gly Lys Leu Pro Phe Met Ala Met Leu Arg Asn Leu Cys Asn Leu 

520 525 530 

CTG CGG GTT GGA ATC ACT TCC CGC CAC CAT GAG CTC ATT CTC CAG AGA 1802 
Leu Arg Val Gly He Ser Ser Arg His His Glu Leu lie Leu Gin Arg 

535 540 545 

CTC CAG CAT GCG AAG TCG GTG ATC CAC ACT CGG CAG TTT CCA TTC AGA 1850 
Leu Gin His Ala Lys Ser Val lie His Ser Arg Gin Phe Pro Phe Arg 
550 555 560 565 

TTT CTT AAC GCC CAT GAT GCC ATT GAT GCC CTC GAG GCT CAA CTC AGA 1898 
Phe Leu Asn Ala His Asp Ala lie Asp Ala Leu Glu Ala Gin Leu Arg 

' 570 575 580 

AAT CAA GCA TTG CCC TTT CCT TCG AAT ATA ACA CTG ATG AGG CGG ATA 1946 
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Asn Gin Ala Leu Pro Phe Pro Ser Asn He Thr Leu Met Arg Arg lie 

585 590 595 

CTA ACT AC A AAT GAA AAG AAC CGT CCC AGG CGG AGG TTT CTT TGC CAC 1994 

Leu Thr Arg Asn Glu Lys Asn Arg Pro Arg Arg Arg Phe Leu Cys His 

600 605 610 

CTA AGC CGT CAG CAG CTT CGG ATG GCA ATG AGG ATA CCT GTG TTG TAT 2042 

Leu Ser Arg Gin Gin Leu Arg Met Ala Met Arg He Pro Val Leu Tyr 

615 620 625 

GAG CAG CTC AAG AGG GAG AAG CTG AGA GTA CAC AAG GCC AGA CAG TGG 2090 

Glu Gin Leu Lys Arg Glu Lys Leu Arg Val His Lys Ala Arg Gin Trp 
630 635 640 645 

AAA TAT GAT GGT GAG ATG CTG AAC AGG TAC CGA CAG GCC CTA GAG ACA 2138 

Lys Tyr Asp Gly Glu Met Leu Asn Arg Tyr Arg Gin Ala Leu Glu Thr 

650 655 660 

GCT GTG AAC CTC TCT GTG AAG CAC AGC CTG CCC CTG CTG CCA GGC CGC 2186 

Ala Val Asn Leu Ser Val Lys His Ser Leu Pro Leu Leu Pro Gly Arg 

665 670 675 

ACT GTC TTG GTC TAT CTG ACA GAT GCT AAT GCA GAC AGG CTC TGT CCA 2234 

Thr Val Leu Val Tyr Leu Thr Asp Ala Asn Ala Asp Arg Leu Cys Pro 

680 685 690 

AAG AGC AAC CCA CAA GGG CCC CCG CTG AAC TAT GCA CTG CTG TTG ATT 2282 

Lys Ser Asn Pro Gin Gly Pro Pro Leu Asn Tyr Ala Leu Leu Leu He 

695 700 705 

GGG ATG ATG ATC ACG AGG GCG GAG CAG GTG GAC GTC GTG CTG TGT GGA 2330 

Gly Met Met He Thr Arg Ala Glu Gin Val Asp Val Val Leu Cys Gly 
710 715 720 725 

GGT GAC ACT CTG AAG ACT GCA GTG CTT AAG GCA GAA GAA GGC ATC CTG 2378 

Gly Asp Thr Leu Lys Thr Ala Val Leu Lys Ala Glu Glu Gly lie Leu 
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730 735 740 

AAG ACT CCC ATC AAG CTC CAG GCT CAA GTC CAG GAG TTT GAT GAA A AT 2426 
Lys Thr Ala He Lys Leu Gin Ala Gin Val Gin Glu Phe Asp Glu Asn 

745 750 755 

GAT GGA TGG TCC CTG A AT ACT TTT GGG AAA TAC CTG CTG TCT CTG GCT 2474 
Asp Gly. Trp Ser Leu Asn Thr Phe Gly Lys Tyr Leu Leu Ser Leu Ala 

760 765 770 

GGC CAA AGG GTT CCT GTG GAC AGG GTC ATC CTC CTT GGC CAA AGC ATG 2522 
Gly Gin Arg Val Pro Val Asp Arg Val lie Leu Leu Gly Gin Ser Met 

775 780 785 

GAT GAT GGA ATG ATA AAT GTG GCC AAA CAG CTT TAC TGG CAG CGT GTG 2570 
Asp Asp Gly Met He Asn Val Ala Lys Gin Leu Tyr Trp Gin Arg Val 
790 795 800 805 

AAT TCC AAG TGC CTC TTT GTT GGT ATC CTC CTA AGA AGG GTA CAA TAC 2618 
Asn Ser Lys Cys Leu Phe Val Gly lie Leu Leu Arg Arg Val Gin Tyr 

810 815 820 

CTG TCA ACA GAT TTG AAT CCC AAT GAT GTG ACA CTC TCA GGC TGT ACT 2666 
Leu Ser Thr Asp Leu Asn Pro Asn Asp Val Thr Leu Ser Gly Cys Thr 

825 830 835 

GAT GCG ATA CTG AAG TTC ATT GCA GAG CAT GGG GCC TCC CAT CTT CTG 2714 
Asp Ala He Leu Lys Phe lie Ala Glu His Gly Ala Ser His Leu Leu 

840 845 850 

GAA CAT GTG GGC CAA ATC GAC AAA ATA TTC AAG ATT CCA CCA CCC CCA 2762 
Glu His Val Gly Gin Met Asp Lys He Phe Lys lie Pro Pro Pro Pro 

855 860 865 

GGA AAG ACA GGG GTC CAG TCT CTC CGG CCA CTG GAA GAG GAC ACT CCA 2810 
Gly Lys Thr Gly Val Gin Ser Leu Arg Pro Leu Glu Glu Asp Thr Pro 
870 875 880 885 
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AGC CCC TTC GCT CCT GTT TCC CAG CAA GGA TGG GGC AGC ATC CGG CTT 2858 

Ser Pro Leu Ala Pro Val Ser Gin Gin Gly Trp Gly Ser lie Arg Leu 

890 895 900 

TTC ATT TCA TCC ACT TTC CGA GAC ATG CAC CGG GGA GCG GAC CTG CTG 2906 

Phe He Ser Ser Thr Phe Arg Asp Met His Arg Gly Ala Asp Leu Leu 

905 910 915 

CTG AGG TCT GTG CTG CCA GCA CTG CAG GCC CGA GCG GCC CCT CAC CGT 2954 

Leu Arg Ser Val Leu Pro Ala Leu Gin Ala Arg Ala Ala Pro His Arg 

920 925 930 

ATC AGC CTT CAC CGA ATC GAC CTC CGC TGG GGC GTC ACT GAG GAG GAG 3002 

He Ser Leu His Arg lie Asp Leu Arg Trp Gly Val Thr Glu Glu Glu 

935 940 945 

ACC CGT AGG AAC AGA CAA CTG GAA GTG TGC CTT GGG GAG GTG GAG AAC 3050 

Thr Arg Arg Asn Arg Gin Leu Glu Val Cys Leu Gly Glu Val Glu Asn 
950 955 960 965 

GCA CAG CTG TTT GTG GGG ATT CTG GGC TCC CGT TAT GGA AAC ATT CCC 3098 

Ala Gin Leu Phe Val Gly He Leu Gly Ser Arg Tyr Gly Asn He Pro 

970 975 980 

CCC AGC TAC AAC CTT CCT GAC CAT CCA CAC TTC CAC TGG GCC CAG CAG 3146 

Pro Ser Tyr Asn Leu Pro Asp His Pro His Phe His Trp Ala Gin Gin 

985 990 995 

TAC CCT TCA GGG CGC TCT GTG ACA GAG ATG GAG GTG ATG CAG TTC CTG 3194 

Tyr Pro Ser Gly Arg Ser Val Thr Glu Met Glu Val Met Gin Phe Leu 

1000 1005 1010 

AAC CGG AAC CAA CGT CTG CAG CCC TCT GCC CAA GCT CTC ATC TAC TTC 3242 

Asn Arg Asn Gin Arg Leu Gin Pro Ser Ala Gin Ala Leu He Tyr Phe 

1015 1020 1025 

CGG GAT TCC AGC TTC CTC AGC TCT GTG CCA GAT GCC TGG AAA TCT GAC 3290 
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Arg Asp Ser Ser Phe Leu Ser Ser Val Pro Asp Ala Trp Lys Ser Asp 
1030 1035 1040 1045 

TTT GTT TCT GAG TCT GAA GAG GCC GCA TGT CGG ATC TCA GAA CTG AAG 3338 
Phe Val Ser Glu Ser Glu Glu Ala Ala Cys Arg lie Ser Glu Leu Lys 

1050 1055 10B0 

AGC TAC CTA AGC AGA CAG AAA GGG ATA ACC TGC CGC AGA TAC CCC TGT 3386 
Ser Tyr Leu Ser Arg Gin Lys Gly He Thr Cys Arg Arg Tyr Pro Cys 

1065 1070 1075 

GAG TGG GGG GGT GTG GCA GCT GGC CGG CCC TAT GTT GGC GGG CTG GAG 3434 
Glu Trp Gly Gly Val Ala Ala Gly Arg Pro Tyr Val Gly Gly Leu Glu 

1080 1085 1090 

GAG TTT GGG CAG TTG GTT CTG CAG GAT GTA TGG AAT ATG ATC CAG AAG 3482 
Glu Phe Gly Gin Leu Val Leu Gin Asp Val Trp Asn Met He Gin Lys 

1095 1100 1105 

CTC TAC CTG CAG CCT GGG GCC CTG CTG GAG CAG CCA GTG TCC ATC CCA 3530 
Leu Tyr Leu Gin Pro Gly Ala Leu Leu Glu Gin Pro Val Ser lie Pro 
1110 1115 1120 1125 

GAC GAT GAC TTG GTC CAG GCC ACC TTC CAG CAG CTG CAG AAG CCA CCG 3578 
Asp Asp Asp Leu Val Gin Ala Thr Phe Gin Gin Leu Gin Lys Pro Pro 

1130 1135 1140 

ACT CCT GCC CGG CCA CGC CTT CTT CAG GAC ACA GTC CAA CGG CTG ATG 3626 
Ser Pro Ala Arg Pro Arg Leu Leu Gin Asp Thr Val Gin Arg Leu Met 

1145 1150 1155 

CTG CCC CAC GGA AGG CTG AGC CTG GTG ACG GGG CAG TCA GGA CAG GGC 3674 
Leu Pro His Gly Arg Leu Ser Leu Val Thr Gly Gin Ser Gly Gin Gly 

1160 H65 1170 

AAG ACA GCC TTC CTG GCA TCT CTT GTG TCA GCC CTG CAG GCT CCT GAT 3722 
Lys Thr Ala Phe Leu Ala Ser Leu Val Ser Ala Leu Gin Ala Pro Asp 
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1175 1180 1185 

GGC GCC AAG GTG GCA CCA TTA GTC TTC TTC CAC TTT TCT GGG GCT CGT 3770 
Gly Ala Lys Val Ala Pro Leu Val Phe Phe His Phe Ser Gly Ala Arg 
1190 1195 1200 1205 

CCT GAC CAG GGT CTT GCC CTC ACT CTG CTC AGA CGC CTC TGT ACC TAT 3818 
Pro Asp Gin Gly Leu Ala Leu Thr Leu Leu Arg Arg Leu Cys Thr Tyr 

1210 1215 1220 

CTG CGT GGC CAA CTA AAA GAG TCA GGT GCC CTC CCC AGC ACC TAC CGA 3866 
Leu Arg Gly Gin Leu Lys Glu Ser Gly Ala Leu Pro Ser Thr Tyr Arg 

1225 1230 1235 

AGC CTG GTG TGG GAG CTG CAG CAG AGG CTG CTG CCC AAG TCT GCT GAG 3914 
Ser Leu Val Trp Glu Leu Gin Gin Arg Leu Leu Pro Lys Ser Ala Glu 

1240 1245 1250 

TCC CTG CAT CCT GGC CAG ACC CAG GTC CTG ATC ATC GAT GGG GCT GAT 3962 
Ser Leu His Pro Gly Gin Thr Gin Val Leu lie He Asp Gly Ala Asp 

1255 1260 1265 

AGG TTA GTG GAC CAG AAT GGG CAG CTG ATT TCA GAC TGG ATC CCA AAG 4010 
Arg Leu Val Asp Gin Asn Gly Gin Leu lie Ser Asp Trp He Pro Lys 
1270 1275 1280 1285 

AAG CTT CCC CGG TGT GTA CAC CTG GTG CTG ACT GTG TCT ACT GAT GCA 4058 
Lys Leu Pro Arg Cys Val His Leu Val Leu Ser Val Ser Ser Asp Ala 

1290 1295 1300 

GGC CTA GGG GAG ACC CTT GAG CAG AGC CAG GGT GCC CAC GTG CTG GCC 4106 
Gly Leu Gly Glu Thr Leu Glu Gin Ser Gin Gly Ala His Val Leu Ala 

1305 1310 1315 

TTG GGG CCT CTG GAG GCC TCT GCT CGG GCC CGG CTG GTG AGA GAG GAG 4154 
Leu Gly Pro Leu Glu Ala Ser Ala Arg Ala Arg Leu Val Arg Glu Glu 
1320 1325 1330 

83 



WO 98/07838 PCT/JP97/02904 

CTG GCC CTG TAC GGG AAG CGG CTG GAG GAG TCA CCA TTT AAC AAC CAG 4202 
Leu Ala Leu Tyr Gly Lys Arg Leu Glu Glu Ser Pro Phe Asn Asn Gin 

1335 1340 1345 

ATG CGA CTG CTG CTG GTG AAG CGG GAA TCA GGC CGG CCG CTC TAC CTG 4250 
Met Arg Leu Leu Leu Val Lys Arg Glu Ser Gly Arg Pro Leu Tyr Leu 
1350 1355 1360 1365 

CGC TTG GTC ACC GAT CAC CTG AGG CTC TTC ACG CTG TAT GAG CAG GTG 4298 
Arg Leu Val Thr Asp His Leu Arg Leu Phe Thr Leu Tyr Glu Gin Val 

1370 1375 1380 

TCT GAG AGA CTC CGG ACC CTG CCT GCC ACT GTC CCC CTG CTG CAG CAC 4346 
Ser Glu Arg Leu Arg Thr Leu Pro Ala Thr Val Pro Leu Leu Gin His 

1385 1390 1395 

ATC CTG AGC ACA CTG GAG AAG GAG CAC GGG CCT GAT GTC CTT CCC CAG 4394 
He Leu Ser Thr Leu Glu Lys Glu His Gly Pro Asp Val Leu Pro Gin 

1400 1405 1410 

GCC TTG ACT GCC CTA GAA GTC ACA CGG AGT GGT TTG ACT GTG GAC CAG 4442 
Ala Leu Thr Ala Leu Glu Val Thr Arg Ser Gly Leu Thr Val Asp Gin 

1415 1420 1425 

CTG CAC GGA GTG CTG AGT GTG TGG CGG ACA CTA CCG AAG GGG ACT AAG 4490 
Leu His Gly Val Leu Ser Val Trp Arg Thr Leu Pro Lys Gly Thr Lys 
1430 1435 1440 1445 

ACC TGG GAA GAA GCA GTG GCT GCT GGT AAC AGT GGA GAC CCC TAC CCC 4538 
Thr Trp Glu Glu Ala Val Ala Ala Gly Asn Ser Gly Asp Pro Tyr Pro 

1450 1455 1460 

ATG GGC CCG TTT GCC TAC CTC GTC CAG AGT CTG CGC AGT TTG CTA GGG 4586 
Met Gly Pro Phe Ala Tyr Leu Val Gin Ser Leu Arg Ser Leu Leu Gly 

1465 1470 1475 

GAG GGC CCT CTG GAG CGC CCT GGT GCC CGG CTG TGC CTC CCT GAT GGG 4634 
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Glu Gly Pro Leu Glu Arg Pro Gly Ala Arg Leu Cys Leu Pro Asp Gly 

1480 1485 1490 

CCC CTG AGA ACA GCA GCT AAA CGT TGC TAT GGG AAG AGG CCA GGG CTA 4682 
Pro Leu Arg Thr Ala Ala Lys Arg Cys Tyr Gly Lys Arg Pro Gly Leu 

1495 1500 1505 

GAG GAC ACG GCA CAC ATC CTC ATT GCA GCT CAG CTC TGG AAG ACA TGT 4730 
Glu Asp Thr Ala His He Leu He Ala Ala Gin Leu Trp Lys Thr Cys 
1510 1515 1520 1525 

GAC GCT GAT GCC TCA GGC ACC TTC CGA AGT TGC CCT CCT GAG GCT CTG 4778 
Asp Ala Asp Ala Ser Gly Thr Phe Arg Ser Cys Pro Pro Glu Ala Leu 

1530 1535 1540 

GGA GAC CTG CCT TAC CAC CTG CTC CAG AGC GGG AAC CGT GGA CTT CTT 4826 
Gly Asp Leu Pro Tyr His Leu Leu Gin Ser Gly Asn Arg Gly Leu Leu 

1545 1550 1555 

TCG AAG TTC CTT ACC AAC CTC CAT GTG GTG GCT GCA CAC TTG GAA TTG 4874 
Ser Lys Phe Leu Thr Asn Leu His Val Val Ala Ala His Leu Glu Leu 

1560 1565 1570 

CGT CTG GTC TCT CGG CTC TTG GAG GCC CAT GCC CTC TAT GCT TCT TCA 4922 
Gly Leu Val Ser Arg Leu Leu Glu Ala His Ala Leu Tyr Ala Ser Ser 

1575 1580 1585 

GTC CCC AAA GAG GAA CAA AAG CTC CCC GAG GCT GAC GTT GCA GTG TTT 4970 
Val Pro Lys Glu Glu Gin Lys Leu Pro Glu Ala Asp Val Ala Val Phe 
1590 1595 1600 1605 

CGC ACC TTC CTG AGG CAG CAG GCT TCA ATC CTC AGC CAG TAC CCC CGG 5018 
Arg Thr Phe Leu Arg Gin Gin Ala Ser He Leu Ser Gin Tyr Pro Arg 

1610 1615 1620 

CTC CTG CCC CAG CAG GCA GCC AAC CAG CCC CTG GAC TCA CCT CTT TGC 5066 
Leu Leu Pro Gin Gin Ala Ala Asn Gin Pro Leu Asp Ser Pro Leu Cys 
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1625 1630 1635 

CAC CAA GCC TCG CTC CTC TCC CGG AG A TGG CAC CTC CAA CAC ACA CTA 5114 
His Gin Ala Ser Leu Leu Ser Arg Arg Trp His Leu Gin His Thr Leu 

1640 1645 1650 

CGA TGG CTT A AT AAA CCC CGG ACC ATG AAA AAT CAG CAA AGC TCC AGC 5162 
Arg Trp Leu Asn Lys Pro Arg Thr Met Lys Asn Gin Gin Ser Ser Ser 

1655 1660 1665 

CTG TCT CTG GCA GTT TCC TCA TCC CCT ACT GCT GTG GCC TTC TCC ACC 5210 
Leu Ser Leu Ala Val Ser Ser Ser Pro Thr Ala Val Ala Phe Ser Thr 
1670 1675 1680 1685 

AAT GGG CAA AGA GCA GCT GTG GGC ACT GCC AAT GGG ACA GTT TAC CTG 5258 
Asn Gly Gin Arg Ala Ala Val Gly Thr Ala Asn Gly Thr Val Tyr Leu 

1690 1695 1700 

TTG GAC CTG AGA ACT TGG CAG GAG GAG AAG TCT GTG GTG ACT GGC TGT 5306 
Leu Asp Leu Arg Thr Trp Gin Glu Glu Lys Ser Val Val Ser Gly Cys 

1705 1710 1715 

GAT GGA ATC TCT GCT TGT TTG TTC CTC TCC GAT GAC ACA CTC TTT CTT 5354 
Asp Gly lie Ser Ala Cys Leu Phe Leu Ser Asp Asp Thr Leu Phe Leu 

1720 1725 1730 

ACT GCC TTC GAC GGG CTC CTG GAG CTC TGG GAC CTG CAG CAT GGT TGT 5402 
Thr Ala Phe Asp Gly Leu Leu Glu Leu Trp Asp Leu Gin His Gly Cys 

1735 1740 1745 

CGG GTG CTG CAG ACT AAG GCT CAC CAG TAC CAA ATC ACT GGC TGC TGC 5450 
Arg Val Leu Gin Thr Lys Ala His Gin Tyr Gin lie Thr Gly Cys Cys 
1750 1755 1760 1765 

CTG AGC CCA GAC TGC CGG CTG CTA GCC ACC GTG TGC TTG GGA GGA TGC 5498 
Leu Ser Pro Asp Cys Arg Leu Leu Ala Thr Val Cys Leu Gly Gly Cys 
1770 1775 1780 
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CTA AAG CTG TGG GAC ACA GTC CGT GGG CAG CTG GCC TTC CAG CAC ACC 5546 

Leu Lys Leu Trp Asp Thr Val Arg Gly Gin Leu Ala Phe Gin His Thr 

1785 1790 1795 

TAC CCC AAG TCC CTG AAC TGT GTT GCC TTC CAC CCA GAG GGG CAG GTA 5594 

Tyr Pro Lys Ser Leu Asn Cys Val Ala Phe His Pro Glu Gly Gin Val 

1800 1805 1810 

ATA GCC ACA GGC AGC TGG GCT GGC AGC ATC AGC TTC TTC CAG GTG GAT 5642 

He Ala Thr Gly Ser Trp Ala Gly Ser lie Ser Phe Phe Gin Val Asp 

1815 1820 1825 

GGG CTC AAA GTC ACC AAG GGA CCT GGG GGC CCC GGA GCC TCT ATC CGT 5690 

Gly Leu Lys Val Thr Lys Gly Pro Gly Gly Pro Gly Ala Ser lie Arg 
1830 1835 1840 1845 

ACC TTG GCC TTC AAT GTG CCT GGG GGG GTT GTG GCT GTG GGC CGG CTG 5738 

Thr Leu Ala Phe Asn Val Pro Gly Gly Val Val Ala Val Gly Arg Leu 

1850 1855 1860 

GAC AGT ATG GTG GAG CTG TGG GCC TGG CGA GAA GGG GCA CGG CTG GCT 5786 

Asp Ser Met Val Glu Leu Trp Ala Trp Arg Glu Gly Ala Arg Leu Ala 

1865 1870 1875 

GCC TTC CCT GCC CAC CAT GGC TTT GTT GCT GCT GCG CTT TTC CTG CAT 5834 

Ala Phe Pro Ala His His Gly Phe Val Ala Ala Ala Leu Phe Leu His 

1880 1885 1890 

GCG GGT TGC CAG TTA CTG ACG GCT GGA GAG GAT GGC AAG GTT CAG GTG 5882 

Ala Gly Cys Gin Leu Leu Thr Ala Gly Glu Asp Gly Lys Val Gin Val 

1895 1900 1905 

TGG TCA GGG TCT CTG GGT CGG CCC CGT GGG CAC CTG GGT TCC CTT TCT 5930 

Trp Ser Gly Ser Leu Gly Arg Pro Arg Gly His Leu Gly Ser Leu Ser 
1910 1915 1920 1925 

CTC TCT CCT GCC CTC TCT GTG GCA CTC AGC CCA GAT GGT GAT CGG GTG 5978 
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Leu Ser Pro Ala Leu Ser Val Ala Leu Ser Pro Asp Cly Asp Arg Val 

1930 1935 1940 

GCT GTT GCA TAT CGA GCG GAT GGC ATT AGG ATC TAC AAA ATC TCT TCA 6026 
Ala Val Gly Tyr Arg Ala Asp Gly He Arg He Tyr Lys He Ser Ser 

1945 1950 1955 

GGT TCC CAG GGG GCT CAG GGT CAG GCA CTG GAT GTG GCA GTG TCG GCC 6074 
Gly Ser Gin Gly Ala Gin Gly Gin Ala Leu Asp Val Ala Val Ser Ala 

1960 1965 1970 

CTG GCC TGG ATA AGC CCC AAG GTA TTG GTG AGT GGT GCA GAA GAT GGG 6122 
Leu Ala Trp lie Ser Pro Lys Val Leu Val Ser Gly Ala Glu Asp Gly 

1975 1980 1985 

TCC TTG CAG GGC TGG GCA CTC AAG GAA TGC TCC CTT CAG TCC CTC TGG 6170 
Ser Leu Gin Gly Trp Ala Leu Lys Glu Cys Ser Leu Gin Ser Leu Trp 
1990 1995 2000 2005 

CTC CTG TCC AG A TTC CAG AAG CCT GTG CTA GGA CTG GCC ACT TCC CAG 6218 
Leu Leu Ser Arg Phe Gin Lys Pro Val Leu Gly Leu Ala Thr Ser Gin 

2010 2015 2020 

GAG CTC TTG GCT TCT GCC TCA GAG GAT TTC ACA GTG CAG CTG TGG CCA 6266 
Glu Leu Leu Ala Ser Ala Ser Glu Asp Phe Thr Val Gin Leu Trp Pro 

2025 2030 2035 

AGG CAG CTG CTG ACG CGG CCA CAC AAG GCA GAA GAC TTT CCC TGT GGC 6314 
Arg Gin Leu Leu Thr Arg Pro His Lys Ala Glu Asp Phe Pro Cys Gly 

2040 2045 2050 

ACT GAG CTG CGG GGA CAT GAG GGC CCT GTG AGC TGC TGT AGT TTC AGC 6362 
Thr Glu Leu Arg Gly His Glu Gly Pro Val Ser Cys Cys Ser Phe Ser 

2055 2060 2065 

ACT GAT GGA GGC AGC CTG GCC ACC GGG GGC CGG GAT CGG AGT CTC CTC 6410 
Thr Asp Gly Gly Ser Leu Ala Thr Gly Gly Arg Asp Arg Ser Leu Leu 
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2070 2075 2080 2085 

TGC TGG GAC GTG AGG ACA CCC AAA ACC CCT GTT TTG ATC CAC TCC TTC 6458 

Cys Trp Asp Val Arg Thr Pro Lys Thr Pro Val Leu He His Ser Phe 

2090 2095 2100 

CCT GCC TGT CAC CGT GAC TGG GTC ACT GGC TGT GCC TGG ACC AAA GAT 6506 
Pro Ala Cys His Arg Asp Trp Val Thr Gly Cys Ala Trp Thr Lys Asp 

2105 2110 2115 

AAC CTA CTG ATA TCC TGC TCC ACT GAT GGC TCT GTG GGG CTC TGG GAC 6554 
Asn Leu Leu He Ser Cys Ser Ser Asp Gly Ser Val Gly Leu Trp Asp 

2120 2125 2130 

CCA GAG TCA GGA CAG CGG CTT GGT CAG TTC CTG GGT CAT CAG ACT GCT 6602 
Pro Glu Ser Gly Gin Arg Leu Gly Gin Phe Leu Gly His Gin Ser Ala 

2135 2140 2145 

GTG AGC GCT GTG GCA GCT GTG GAG GAG CAC GTG GTG TCT GTG AGC CGG 6650 
Val Ser Ala Val Ala Ala Val Glu Glu His Val Val Ser Val Ser Arg 
2150 2155 2160 2165 

GAT GGG ACC TTG AAA GTG TGG GAC CAT CAA GGC GTG GAG CTG ACC AGC 6698 
Asp Gly Thr Leu Lys Val Trp Asp His Gin Gly Val Glu Leu Thr Ser 

2170 2175 2180 

ATC CCT GCT CAC TCA GGA CCC ATT AGC CAC TGT GCA GCT GCC ATG GAG 6746 
He Pro Ala His Ser Gly Pro He Ser His Cys Ala Ala Ala Met Glu 

2185 2190 2195 

CCC CGT GCA GCT GGA CAG CCT GGG TCA GAG CTT CTG GTG GTA ACC ATC 6794 
Pro Arg Ala Ala Gly Gin Pro Gly Ser Glu Leu Leu Val Val Thr He 

2200 2205 2210 

GGG CTA GAT GGG GCC ACA CGG TTA TGG CAT CCA CTC TTG GTG TGC CAA 6842 
Gly Leu Asp Gly Ala Thr Arg Leu Trp His Pro Leu Leu Val Cys Gin 
2215 2220 2225 
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ACC CAC ACC CTC CTG GGA CAC AGC GGC CCA GTC CGT GCT GCT GCT GTT 6890 
Thr His Thr Leu Leu Cly His Ser Gly Pro Val Arg Ala Ala Ala Val 
2230 2235 2240 2245 

TCA GAA ACC TCA GCC CTC ATG CTG ACC GCC TCT GAG ATG TCT GTA CGG 6938 
Ser Glu Thr Ser Ala Leu Met Leu Thr Ala Ser Glu Met Ser Val Arg 

2250 2255 2260 

CTC TGG CAG GTT CCT AAG GAA GCA GAT GAC ACA TGT ATA CCA AGG ACT 6986 
Leu Trp Gin Val Pro Lys Glu Ala Asp Asp Thr Cys He Pro Arg Ser 

2265 2270 2275 

TCT GCA GCC GTC ACT GCT GTG GCT TGG GCA CCA GAT GGC TCC ATG GCA 7034 
Ser Ala Ala Val Thr Ala Val Ala Trp Ala Pro Asp Gly Ser Met Ala 

2280 2285 2290 

GTA TCT GGA AAT CAA GCT GGG GAA CTA ATC TTG TGG CAG GAA GCT AAG 7082 
Val Ser Gly Asn Gin Ala Gly Glu Leu lie Leu Trp Gin Glu Ala Lys 

2295 2300 2305 

GCT GTG GCC ACA GCA CAG GCT CCA GGC CAC ATA GGT GCT CTG ATC TGG 7130 
Ala Val Ala Thr Ala Gin Ala Pro Gly His lie Gly Ala Leu He Trp 
2310 2315 2320 2325 

TCC TCG GCA CAC ACC TTT TTT GTC CTC AGT GCT GAT GAG AAA ATC AGC 7178 
Ser Ser Ala His Thr Phe Phe Val Leu Ser Ala Asp Glu Lys He Ser 

2330 2335 2340 

GAG TGG CAA GTG AAA CTG CGA GAG GGT TCG GCA CCC GGA AAT TTG AGT 7226 
Glu Trp Gin Val Lys Leu Arg Lys Gly Ser Ala Pro Gly Asn Leu Ser 

2345 2350 2355 

CTT CAC CTG AAC CGA ATT CTA CAG GAG GAC TTA GGG GTG CTG ACA AGT 7274 
Leu His Leu Asn Arg He Leu Gin Glu Asp Leu Gly Val Leu Thr Ser 

2360 2365 2370 

CTG GAT TGG GCT CCT GAT GGT CAC TTT CTC ATC TTG GCC AAA GCA GAT 7322 
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Leu Asp Trp Ala Pro Asp Gly His Phe Leu lie Leu Ala Lys Ala Asp 

2375 2380 2385 

TTG AAG TTA CTT TGC ATG AAG CCA GGG GAT GCT CCA TCT GAA ATC TGG 7370 
Leu Lys Leu Leu Cys Met Lys Pro Gly Asp Ala Pro Ser Glu He Trp 
2390 2395 2400 2405 

AGC AGC TAT ACA GAA AAT CCT ATG ATA TTG TCC ACC CAC AAG GAA TAT 7418 
Ser Ser Tyr Thr Glu Asn Pro Met lie Leu Ser Thr His Lys Glu Tyr 

2410 2415 2420 

GGC ATA TTT GTC CTG CAG CCC AAG GAT CCT GGA GTT CTT TCT TTC TTG 7466 
Gly He Phe Val Leu Gin Pro Lys Asp Pro Gly Val Leu Ser Phe Leu 

2425 2430 2435 

AGG CAA AAG GAA TCA GGA AAG TTT GAA GAG AGG CTG AAC TTT GAT ATA 7514 
Arg Gin Lys Glu Ser Gly Lys Phe Glu Glu Arg Leu Asn Phe Asp lie 

2440 2445 2450 

AAC TTA GAG AAT CCT ACT AGG ACC CTA ATA TCG ATA ACT CAA GCC AAA 7562 
Asn Leu Glu Asn Pro Ser Arg Thr Leu He Ser lie Thr Gin Ala Lys 

2455 2460 2465 

CCT GAA TCT GAG TCC TCA TTT TTG TGT GCC AGC TCT GAT GGG ATG CTA 7610 
Pro Glu Ser Glu Ser Ser Phe Leu Cys Ala Ser Ser Asp Gly Met Leu 
2470 2475 2480 2485 

TGG AAC CTG GCC AAA TGC AGC CCA GAA GGA GAA TGG ACC ACA GGT AAC 7658 
Trp Asn Leu Ala Lys Cys Ser Pro Glu Gly Glu Trp Thr Thr Gly Asn 

2490 2495 2500 

ATG TGG CAG AAA AAA GCA AAC ACT CCA GAA ACC CAA ACT CCA GGG ACA 7706 
Met Trp Gin Lys Lys Ala Asn Thr Pro Glu Thr Gin Thr Pro Gly Thr 

2505 2510 2515 

GAC CCA TCT ACC TGC AGG GAA TCT GAT GCC AGC ATG GAT AGT GAT GCC 7754 
Asp Pro Ser Thr Cys Arg Glu Ser Asp Ala Ser Met Asp Ser Asp Ala 
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2520 2525 2530 

ACC ATG GAT ACT GAG CCA ACA CCA CAT CTA AAG ACA CGG CAG CGT AGA 7802 
Ser Met Asp Ser Glu Pro Thr Pro His Leu Lys Thr Arg Gin Arg Arg 

2535 2540 2545 

AAG ATT CAC TCG GGC TCT GTC ACA GCC CTC CAT GTG CTA CCT GAG TTG 7850 
Lys He His Ser Gly Ser Val Thr Ala Leu His Val Leu Pro Glu Leu 
2550 2555 2560 2565 

CTG GTG ACA GCT TCG AAG GAC AGA GAT GTT AAG CTA TGG GAG AGA CCC 7898 
Leu Val Thr Ala Ser Lys Asp Arg Asp Val Lys Leu Trp Glu Arg Pro 

2570 2575 2580 

ACT ATG CAG CTG CTG GGC CTG TTC CGA TGC GAA GGG TCA GTG AGC TGC 7946 
Ser Met Gin Leu Leu Gly Leu Phe Arg Cys Glu Gly Ser Val Ser Cys 

2585 2590 2595 

CTG GAA CCT TGG CTG GGC GCT AAC TCC ACC CTG CAG CTT GCC GTG GGA 7994 
Leu Glu Pro Trp Leu Gly Ala Asn Ser Thr Leu Gin Leu Ala Val Gly 

2600 2605 2610 

GAC GTG CAG GGC AAT GTG TAC TTT CTG AAT TGG GAA TGAAGATGTG 8040 
Asp Val Gin Gly Asn Val Tyr Phe Leu Asn Trp Glu *** 

2615 2620 2625 

CCACTCGGGA ATAATGATAC CCCTTGTGCT AGAGATGCAA AGCCTGAAGA CACTGGTAGC 8100 
TTTTAATAAT TATAAAATTA ATAATTTCTT GATAATTATA AAAATGAAGT GTCAAAAAAT 8160 
CTCAAGTGTA GGCCTGCCTG TGTTCTCATG TGGATTTAGA ACAGGAGGAT ATTCTATGTG 8220 
TATGTATATG TACATTCTAA TGTGTGTCTC TTCTTATTCA ACATTAATCC TTACTAGAAC 8280 
CACAAGAAAG TGAATGAAAT CTTTAGTAGG TACTCTTTTG AAACTAGGTT TTAGAATTCT 8340 
TGCATCACTC GCGGGCCCTA GGACCCTAGG ATGCCATTCT TGCCAGGAGG AGGAATGAGA 8400 
GTGATGTTGG CCAACATTCA ATTTGAACAG AGCATGGAAG ACCTTTCAGT TCATCGGGAA 8460 
AGAATGAGGG AGGGAGAATA AGTCAGTCAT GCATCAGGGC ATTTAGAAAG AGCTATGTTT 8520 
CTGTCACAGA GACAGCCCTT TTCTCAGAAC TACCCAGAGG AGGCCGGGCA TGGTGGCTCA 8580 
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CGCTTGTAAT CCCAGCACTT TGGGAGGCCG 
AGACCATCCT GGCTAACATA GTGAAACCCT 
AGGTGTGGCG GCGGGCACCT GTAGTCCCAG 
GTGAACCCAG GAGGCGGAGC TTGCGGTGAG 
ACAGAGCGAG ACTCTGTCT 
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AGGTGGGCAG ATCACGAGGT CAGGAGATCA 8640 
GTCTCTACTA AAAAATACAA AAAGTTGGCC 8700 
CTACTTGGGA GGCTGAGGCA GGAGAATGGC 8760 
CCGAGACACC ACTGCACTCC AGCCTGGGCA 8820 
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